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(54) DEVICE AND METHOD FOR FINGERPRINT COLLATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a method for fingerprint 
collation with higher reliability. 

SOLUTION: A fingerprint image is processed into thin lines by a conventional 
method and then feature points are extracted. The figure points are given IDs 
respectively and information that the feature points have is managed. As 
information on a feature point of interest to be collatedinformation showing what 
relation a ridge where a circumferential feature point is present has from the 
ridge position of the feature point of interest is stored in addition to the 
positionkindand direction of the feature point of interest. Thenthe information of 
the feature point of interest itself is collated and feature points on ridges in the 
same relation with the ridge position of the feature point of interest are also 
collated. When the feature point of interest and circumferential feature points 
have the same position and direction and are different in kindpoints are lowered 
to represent the degree of matching. Then the collating results of those 
circumferential feature points are obtained as points and it is judged whether or 



not the points are larger than a threshold to judge whether or not the feature 
point of interest matches. 



CLAIMS 



[Claim(s)] 

[Claim 1]A device which compares the 1st acquired fingerprint and the 2nd 
fingerprint registered beforehandand judges coincidence and disagreement of a 
fingerprintcomprising: 

A crest relation acquisition means which acquires a relation to a crest in which 
the focus of this collation object of a crest in which the focus around the focus of 
a collation object appears appears in these 1st and 2nd fingerprints. 
A collation means compared using the focus of the circumference which has the 
same relation as a relation with a crest in which the focus of this collation object 
appears to the focus of a collation object in this 2nd fingerprint which a crest in 
which the focus of the circumference of this appears has in this 1st fingerprint. 

[Claim 2]A device which compares the 1st acquired fingerprint and the 2nd 
fingerprint registered beforehandand judges coincidence and disagreement of a 
fingerprintcomprising: 

A virtual focus creating means which generates the virtual focus to the focus of 
said 1st [ the ] and the 2nd fingerprint. 

In a crest relation acquisition means which acquires a relation to a crest in which 
the focus of this collation object of a crest in which this virtual focus around the 
focus of a collation object appears appears in these 1st and 2nd fingerprintsand 
this 1st fingerprintA collation means compared using the virtual focus of the 
circumference which has the same relation as a relation with a crest in which the 
focus of this collation object appears to the focus of a collation object in this 2nd 
fingerprint which a crest in which the virtual focus of the circumference of this 
appears has. 



[Claim 3]A device which compares the 1st acquired fingerprint and the 2nd 
fingerprint registered beforehandand judges coincidence and disagreement of a 
fingerprintcomprising: 

A virtual focus creating means which generates the virtual focus to the focus of 
said 1st [ the ] and the 2nd fingerprint. 

A crest relation acquisition means which acquires a relation to a crest in which 
the focus of this collation object of a crest in which a crest and the surrounding 
virtual focus when the focus around the focus of a collation object appears 
appear in these 1st and 2nd fingerprints appearsln this 2nd fingerprint the same 
relation as a relation with a crest in which the focus of this collation object which 
a crest in which the focus of the circumference of this appears has in this 1st 
fingerprint appearsln [ compare using the focus of the circumference which it has 
to the focus of a collation objectand ] this 1 st fingerprintA collation judgment 
means to judge coincidence of the focus of this collation object by comparing 
using the virtual focus of the circumference which has the same relation as a 
relation with a crest in which the focus of this collation object appears to the 
focus of a collation object in this 2nd fingerprint which a crest in which the virtual 
focus of the circumference of this appears has. 

[Claim 4]A method characterized by comprising the following of comparing the 
1st acquired fingerprint and the 2nd fingerprint registered beforehandand judging 
coincidence and disagreement of a fingerprint. 

(a) A step which acquires a relation to a crest in which the focus of this collation 
object of a crest in which the focus around the focus of a collation object appears 
appears in these 1st and 2nd fingerprints. 

(b) A step compared using the focus of the circumference which has the same 
relation as a relation with a crest in which the focus of this collation object 
appears to the focus of a collation object in this 2nd fingerprint which a crest in 
which the focus of the circumference of this appears has in this 1st fingerprint. 



[Claim 5]A method characterized by comprising the following of comparing the 
1st acquired fingerprint and the 2nd fingerprint registered beforehandand judging 
coincidence and disagreement of a fingerprint. 

(a) A step which generates the virtual focus to the focus of said 1st [ the ] and the 
2nd fingerprint. 

(b) In a step which acquires a relation to a crest in which the focus of this 
collation object of a crest in which this virtual focus around the focus of a collation 
object appears appears in these 1st and 2nd fingerprintsand the (c) this 1st 
fingerprintA step compared using the virtual focus of the circumference which 
has the same relation as a relation with a crest in which the focus of this collation 
object appears to the focus of a collation object in this 2nd fingerprint which a 
crest in which the virtual focus of the circumference of this appears has. 

[Claim 6]A method characterized by comprising the following of comparing the 
1st acquired fingerprint and the 2nd fingerprint registered beforehandand judging 
coincidence and disagreement of a fingerprint. 

(a) A step which generates the virtual focus to the focus of said 1st [ the ] and the 
2nd fingerprint. 

(b) A step which acquires a relation to a crest in which the focus of this collation 
object of a crest in which a crest and the surrounding virtual focus when the 
focus around the focus of a collation object appears appear in these 1st and 2nd 
fingerprints appears(c) In this 2nd fingerprint the same relation as a relation with 
a crest in which the focus of this collation object which a crest in which the focus 
of the circumference of this appears has in this 1st fingerprint appearsln 

[ compare using the focus of the circumference which it has to the focus of a 
collation objectand ] this 1st fingerprintA step which judges coincidence of the 
focus of this collation object by comparing using the virtual focus of the 
circumference which has the same relation as a relation with a crest in which the 
focus of this collation object appears to the focus of a collation object in this 2nd 



fingerprint which a crest in which the virtual focus of the circumference of this 
appears has. 

[Claim 7]A recording medium which recorded a program which makes a 
computer realize how to compare the 1st acquired fingerprint and the 2nd 
fingerprint registered beforehandand to judge coincidence and disagreement of a 
fingerprintcomprising: 

A step from which this method acquires a relation to a crest in which the focus of 
this collation object of a crest in which the focus around the focus of a collation 
object appears appears in the (a) this 1st and 2nd fingerprints, 
(b) A step compared using the focus of the circumference which has the same 
relation as a relation with a crest in which the focus of this collation object 
appears to the focus of a collation object in this 2nd fingerprint which a crest in 
which the focus of the circumference of this appears has in this 1st fingerprint. 

[Claim 8]A recording medium which recorded a program which makes a 
computer realize how to compare the 1st acquired fingerprint and the 2nd 
fingerprint registered beforehandand to judge coincidence and disagreement of a 
fingerprintcomprising: 

A step to which this method generates the virtual focus to the focus of the (a) 
above 1st and the 2nd fingerprint. 

(b) In a step which acquires a relation to a crest in which the focus of this 
collation object of a crest in which this virtual focus around the focus of a collation 
object appears appears in these 1st and 2nd fingerprintsand the (c) this 1st 
fingerprintA step compared using the virtual focus of the circumference which 
has the same relation as a relation with a crest in which the focus of this collation 
object appears to the focus of a collation object in this 2nd fingerprint which a 
crest in which the virtual focus of the circumference of this appears has. 

[Claim 9]A recording medium which recorded a program which makes a 



computer realize how to compare the 1st acquired fingerprint and the 2nd 
fingerprint registered beforehandand to judge coincidence and disagreement of a 
fingerprintcomprising: 

A step to which this method generates the virtual focus to the focus of the (a) 
above 1st and the 2nd fingerprint. 

(b) A step which acquires a relation to a crest in which the focus of this collation 
object of a crest in which a crest and the surrounding virtual focus when the 
focus around the focus of a collation object appears appear in these 1st and 2nd 
fingerprints appears(c) In this 2nd fingerprint the same relation as a relation with 
a crest in which the focus of this collation object which a crest in which the focus 
of the circumference of this appears has in this 1st fingerprint appearsln 
[ compare using the focus of the circumference which it has to the focus of a 
collation objectand ] this 1st fingerprintA step which judges coincidence of the 
focus of this collation object by comparing using the virtual focus of the 
circumference which has the same relation as a relation with a crest in which the 
focus of this collation object appears to the focus of a collation object in this 2nd 
fingerprint which a crest in which the virtual focus of the circumference of this 
appears has. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a fingerprint collation device and a 

collation method. 

[0002] 

[Description of the Prior Art]ln recent yearsit follows on a computer being 
introduced into an extensive social systemand concern has gathered for security. 



Conventionallythe ID card and the password have been used as a personal 
identification means in the case of the entrance into a room to a computer labor 
terminal use. Howeveras for themmany technical problems are left behind in 
respect of security. 

[0003]As a personal identification means more reliable than a passwordthe 
individual collation art using biological information attracts attention. The 
reliability will become very high if personal identification is carried out using 
biological information peculiar to an individual. 

[0004]One of the biological information which can be used for personal 
identification has a fingerprint. It is said that a fingerprint has two major features 
of "being "unique throughout the world" and permanent throughout the life"and it 
is considered the leading means of personal identification. In recent yearsmany 
research and development are done to the individual collation system which used 
the fingerprint. 

[0005]As biological information which can be used for individual collationthere 
are a fingerprinta voiceprintthe irisa vasa-sanguinea-retinae distribution mapa 
signetc. These are measured with various sensorssuch as a CCD cameraand 
are changed into electronic intelligencesuch as a picture. Thenvarious 
information processing is carried out to the biological information acquired by the 
sensorand the information used as a key required for living body collation is 
extracted. This living body key information and an individual's living body key 
information registered beforehand are comparedand personal identification is 
performed. 

[0006]A fingerprint is considered as concrete biological information. Human 
being's fingertip has fine unevenness. A sequence of heights is called crest. The 
crest forms the various crests peculiar to an individual. The point (turning point) 
which will be divided into two if the crest is followedand the point (corner point) of 
the dead end are collided with. Since distribution of this turning point and corner 
point changes altogether with peopleit is called the focus of a fingerprint. 
Collation of focus distribution is used as a leading means for specifying an 



individual. In fingerprint authenticationcoincidence of the position of these focusa 
kindand a direction is confirmedand it is being investigated whether it is the same 
fingerprint. 
[0007] 

[Problem(s) to be Solved by the lnvention]Collation of the conventional fingerprint 
was mainly performed by collation of the crest length during the focus (for 
examplerefer to JP1 1-1951 19A). Howevercollation of only crest length may be 
insufficient and the further improvement-ization of the collation performance 
about fingerprint authentication is called for. That record is not efficient although 
the data of crest length will be recorded on some fingerprint data in this method. 
That isthere is a tendency for fingerprint data size to become large. 
[0008]The technical problem of this invention is providing a more reliable 
fingerprint collation device and a method for the same. 
[0009] 

[Means for Solving the Problem]A device [ in / in this invention / the 1st side of 

this invention ] compares the 1st acquired fingerprint and the 2nd fingerprint 

registered beforehandand a device which judges coincidence and disagreement 

of a fingerprint is characterized by comprising the following: 

A crest relation acquisition means which acquires a relation to a crest in which 

the focus of this collation object of a crest in which the focus around the focus of 

a collation object appears appears in these 1st and 2nd fingerprints. 

A collation means compared using the focus of the circumference which has the 

same relation as a relation with a crest in which the focus of this collation object 

appears to the focus of a collation object in this 2nd fingerprint which a crest in 

which the focus of the circumference of this appears has in this 1st fingerprint. 

[001 0]A device [ in / in this invention / the 2nd side of this invention ] compares 
the 1st acquired fingerprint and the 2nd fingerprint registered beforehandand a 
device which judges coincidence and disagreement of a fingerprint is 
characterized by comprising the following: 



A virtual focus creating means which generates the virtual focus to the focus of 
said 1st [ the ] and the 2nd fingerprint. 

A crest relation acquisition means which acquires a relation to a crest in which 
the focus of this collation object of a crest in which this virtual focus around the 
focus of a collation object appears appears in these 1st and 2nd fingerprints. 
A collation means compared using the virtual focus of the circumference which 
has the same relation as a relation with a crest in which the focus of this collation 
object appears to the focus of a collation object in this 2nd fingerprint which a 
crest in which the virtual focus of the circumference of this appears has in this 1st 
fingerprint. 

[001 1]A device [ in / in this invention / the 3rd side of this invention ] compares 
the 1st acquired fingerprint and the 2nd fingerprint registered beforehandand a 
device which judges coincidence and disagreement of a fingerprint is 
characterized by comprising the following: 

A virtual focus creating means which generates the virtual focus to the focus of 
said 1st [ the ] and the 2nd fingerprint. 

A crest relation acquisition means which acquires a relation to a crest in which 
the focus of this collation object of a crest in which a crest and the surrounding 
virtual focus when the focus around the focus of a collation object appears 
appear in these 1st and 2nd fingerprints appears. 

In this 2nd fingerprint the same relation as a relation with a crest in which the 
focus of this collation object which a crest in which the focus of the circumference 
of this appears has in this 1st fingerprint appearsln [ compare using the focus of 
the circumference which it has to the focus of a collation objectand ] this 1st 
fingerprintA collation judgment means to judge coincidence of the focus of this 
collation object by comparing using the virtual focus of the circumference which 
has the same relation as a relation with a crest in which the focus of this collation 
object appears to the focus of a collation object in this 2nd fingerprint which a 
crest in which the virtual focus of the circumference of this appears has. 



[001 2]A method [ in / in this invention / the 1st side of this invention ] compares 
the 1st acquired fingerprint and the 2nd fingerprint registered beforehandand a 
method of judging coincidence and disagreement of a fingerprint is characterized 
by comprising the following: 

(a) A step which acquires a relation to a crest in which the focus of this collation 
object of a crest in which the focus around the focus of a collation object appears 
appears in these 1st and 2nd fingerprints. 

(b) A step compared using the focus of the circumference which has the same 
relation as a relation with a crest in which the focus of this collation object 
appears to the focus of a collation object in this 2nd fingerprint which a crest in 
which the focus of the circumference of this appears has in this 1st fingerprint. 

[001 3]A method [ in / in this invention / the 2nd side of this invention ] compares 
the 1st acquired fingerprint and the 2nd fingerprint registered beforehandand a 
method of judging coincidence and disagreement of a fingerprint is characterized 
by comprising the following: 

(a) A step which generates the virtual focus to the focus of said 1st [ the ] and the 
2nd fingerprint. 

(b) A step which acquires a relation to a crest in which the focus of this collation 
object of a crest in which this virtual focus around the focus of a collation object 
appears appears in these 1st and 2nd fingerprints. 

(c) A step compared using the virtual focus of the circumference which has the 
same relation as a relation with a crest in which the focus of this collation object 
appears to the focus of a collation object in this 2nd fingerprint which a crest in 
which the virtual focus of the circumference of this appears has in this 1st 
fingerprint. 

[001 4]A method [ in / in this invention / the 3rd side of this invention ] compares 
the 1st acquired fingerprint and the 2nd fingerprint registered beforehandand a 



method of judging coincidence and disagreement of a fingerprint is characterized 
by comprising the following: 

(a) A step which generates the virtual focus to the focus of said 1st [ the ] and the 
2nd fingerprint. 

(b) A step which acquires a relation to a crest in which the focus of this collation 
object of a crest in which a crest and the surrounding virtual focus when the 
focus around the focus of a collation object appears appear in these 1st and 2nd 
fingerprints appears. 

(c) In this 2nd fingerprint the same relation as a relation with a crest in which the 
focus of this collation object which a crest in which the focus of the circumference 
of this appears has in this 1st fingerprint appearsln [ compare using the focus of 
the circumference which it has to the focus of a collation objectand ] this 1st 
fingerprintA step which judges coincidence of the focus of this collation object by 
comparing using the virtual focus of the circumference which has the same 
relation as a relation with a crest in which the focus of this collation object 
appears to the focus of a collation object in this 2nd fingerprint which a crest in 
which the virtual focus of the circumference of this appears has. 

[0015]Since it compares about the focus around the focus of a collation object 
including a relation of a crest from the focus of a collation object according to this 
inventionaccurate fingerprint authentication which is not obtained only from 
collation of a position of the surrounding focusa directionand a kind can be 
performed. 

[0016]Since it can compare in a form reflecting crest structure around the focus 
even if a form of the focus changes with a difference and sweat of press of the 
actual focus at the time of fingerprinting by generating the virtual focus and 
comparing using thisfingerprint authentication strong against change of the focus 
of a fingerprint can be performed. 

[0017]Fingerprint authentication stronger against distortion of a 
fingerprintadhesion of a defect and a cresta cracketc. can be performed by using 



together a relation and the virtual focus of a crest from the focus of a collation 

object. 

[0018] 

[Embodiment of the lnvention]ln the embodiment of this inventionit is referring to 
the information on the relation condition of the crest of the one focus which 
should be comparedand other focusand the feature point information of the focus 
connected by the relation condition of a crestand the crest structure of the focus 
circumference which should be compared is compared. 
[0019]ln the embodiment of this inventionwhen it has other feature point 
information with which the one focus was relatedother feature point information is 
managed using the identifier assigned at each focus. 

[0020]And since according to the embodiment of this invention the characteristic 
information of the nearby focus is referred to when comparing a certain 
focusaccuracy can improve collation of the focus. Since it distinguishes whether 
the kind of nearby focus is a corner pointor it is a turning pointdetailed collation at 
the time of changing from a turning point or a turning point to a corner point can 
be performed from a corner point. As a resultimprovement in collation 
performance is expectable. 

[0021]Since feature point information is managed using the identifier of the 
focustwo or more data is not scattered and fingerprint data can be expressed 
efficientlythe amount of fingerprint data becomes small. 
[0022]There are a portion (corner point) which goes and stopsand a branching 
portion (turning point) in the crest of a fingerprint, distribution of this corner point 
and a turning point -- each person -- it can be judged by a difference and usually 
comparing this distribution whether two fingerprints are the same. For 
examplewhen comparing two fingerprintsall the focus contained in each 
fingerprint is extractedand each focus is compared one by one. Comparison of 
the focus is performed by comparing the positiona kind (a corner point or a 
turning point)a directionetc. If these are in agreement within limits decided 
beforehandit will judge with having compared the focus. When this compared 



focus exceeds a predetermined rate to all the numbers of the focus with the 
whole fingerprintit is judged that those two fingerprints compared. 
[0023]Conventionallycollation of each focus was performed by collation of the 
position of the focusthe kindand the direction. Howeveronly by these 
collationsince sufficient collation performance is not obtaineda collating condition 
may be made severe. There are the method of comparing the crest number 
inserted between the focusthe crest length during the focusetc.for exampleetc. in 
it. 

[0024]ln the embodiment of this inventionthe information about a crest is used for 
collation besides the position of the focus which is the conventional feature point 
informationa kindand a direction. Herethe direction of the focus is defined as 
follows as an example. 

[0025]Drawing 1 is a figure explaining the definition of the direction of the focus 
The direction of the focus is defined by detecting the ridge direction contained in 
the fingerprint image which should be detected. 

[0026]How to detect a ridge direction from the fingerprint thin line image which 
carried out thinning of the inputted fingerprint image as one example of the 
detecting method of a ridge direction using Hough transformation can be 
considered. Please refer to P572-P573 of an image-analysis handbook 
(University of Tokyo Press) for Hough transformation. Each step of the detecting 
method of a ridge direction consists of the following steps. 

1) Generate a fingerprint thin line image from the extracted fingerprint image. 

2) Divide a fingerprint thin line image into the block area which is a grade 
containing several small-gage wires. 

3) To each block areacarry out Hough transformation of the small-gage wire pixel 
of a crestand extract linear components. The extracted linear components show 
the partial ridge direction of the block. 

4) Ask for a global ridge direction by taking an average with the ridge direction of 
an own block and peripheral blocks. 

[0027]Thusa ridge direction is detected first. Nextalso in a turning point's 



casealthough it is the direction of the focuswhen the focus is a corner pointthe 
direction of the focus is set up in parallel with the direction of the crest detected 
as mentioned above And like 1 of drawing 1 when the focus is a corner pointlet 
the direction to which the crest has extended be the direction of the focus (corner 
point). Like 2 of drawing 1w hen the focus is a turning pointlet the direction whose 
number of the crest is increasing be the direction of the focus (turning point). 
[0028] Drawing 2 is a figure explaining a 1st embodiment of the focus collation 
method of this invention. The focus shown in the center with a circle by drawing 2 
is the focus which will compare from now onand will call this the attention focus 
from now on. It is squareand the shown focus is the focus near the attention 
focusand is made to call this a nearby feature point. The crest which serves as a 
zero-order crest and its n book in a crest connected to the attention focus is 
made to call it the n-th crestand - n-th crest (in the case of the :said figure in 
which a natural number and numerals show a direction with specific neighborsn 
has taken the upper part of the drawing to the positive direction)respectively. 
[0029]The attention focus has the information about a nearby feature point 
connected to the m-th crest (m is an integer). Collation of the attention focus is 
collation of this nearby feature pointand performs coincidence and an 
inharmonious judgment. As a resultsince the nearby feature point is comparedit 
will compare with collation of the attention focus also including the crest structure 
of the attention focus circumference. From now onthe focus connected to this m- 
th crest will be called the m-th order main relation focus. The m-th crest and the 
m-th order main relation focus will be doubledand it will be called relevant 
information. 

[0030]Although it compares within a text or expression of being in agreement 
comes outthis expresses the meaning that it is in agreement within the limits of 
predetermined. Drawing 2 and drawing 3 are the figures explaining the collation 
method of a 1st embodiment of the attention focus of this invention. 
[0031]Drawing 2 is the fingerprint registered beforehand and it is considered as 
the fingerprint which drawing 3 is going to compare. Firstin this 



embodimentsearch of the focus of the input fingerprint which is in agreement at 
each focus of a registration fingerprint compares the focus about a possible 
combinationand considers that they are the focus which was in agreement in 
what has the among these highest score. This processing is processing currently 
performed conventionally and uses the following methods by this embodiment 
further. Also in other below-mentioned embodimentsit is assumed that it is the 
requisite to perform search of the focus in agreement currently performed 
conventionally. Howeverthis invention is not limited only to combination with the 
searching method of the conventional coincidence focus. 
[0032]ln the focus collation method of this embodimentthe feature point 
information of the m-th order main relation focus is given corresponding to each 
focus. For examplealthough drawing i 4 is a figure showing the data structure in 
the case of storing feature point informationin drawing 2the data corresponding to 
attention focus ID1 1 has the information about the following focus of ID9-ID13. 

- The kind of the position and focus of the focus (are they a corner point or a 
turning point?) 

- The direction and the zero-order crest of the focus are connected with the focus 
of ID10. 

- The primary crest is connected with the focus of ID9. 

- The secondary crest is connected with the focus of ID9. 

- The primary [ -] crest is connected with the focus of ID12. 

- The secondary [ -] crest is connected with the focus of ID13. 
[0033]Thusthe data of the one focus has the information about the crest 
connected at the focus other than the information on the focus itself. When each 
focus was managed by the identifier and the information on the focus of ID9 and 
ID10 is needed for collation of the focus of ID1 1for exampleData retrieval is 
performed for ID9 and ID10 to a keythe entry of the focus ID9 and ID10 is looked 
forand informationincluding the position of the focus of ID9 and ID10a kinda 
methodetc.is extracted from this inside. For examplethese information is as 
follows. 



- The focus of ID9 is the right from kind:turning point and coordinates: (100150) 
and the direction:left. 

- The focus of ID10 is the left from a kind:turning pointcoordinates (90160)and 
the direction:right. 

[0034]The data corresponding to the attention focus of drawing 3 has the 
following information about the focus and those feature point information of ID1- 
ID5 similarly. 

- The direction and the zero-order crest of the kind and the focus of the position 
and the focus of the focus are connected with the focus of ID2. 

- The primary crest is connected with the focus of ID1 . 

- The secondary crest is connected with the focus of ID1 . 

- The primary [ -] crest is connected with the focus of ID4. 

- The secondary [ -] crest is connected with the focus of ID5. 
[0035]Collation of the attention focus of drawing 2 and the attention focus of 
d mg 3 is performed as follows. Firstthe zero-order main relation focus is 
compared. That isif other focus (ID10 of drawing 2ID2 of drawing 3 ) connected to 
the zero-order crest is the same focusit will judge with the relation about the zero- 
order crest of the attention focus of drawing 2 and drawing 3 being the same. 
[0036]The collation of the focus of ID10 of drawing 2 and ID2 of drawing 3 can 
use a collation method as usual. For exampleif the position of the focusthe 
kindand the direction are in agreement within the limits of a predetermined valueit 
will be regarded as the same focus. 

[0037]Similarlyit compares about a primary cresta secondary crest-primary 
crestand -secondary crest. Collation of the n-th crest about the attention focus of 

drawing 2 and drawing 3 is as follows. 

- The crest structure of a secondary crest is in agreement. (ID9 of drawing 2 and 
ID1 of drawing 3 are the same focus) 

- The crest structure of a primary crest is in agreement. (ID9 of drawing 2 and 
ID1 of drawing 3 are the same focus) 

- The crest structure of a zero-order crest is in agreement. (ID10 of drawing 2 



and ID2 of drawing 3 are the same focus) 

- The crest structure of a primary [ -] crest is in agreement. (ID12 of drawing 2 
and ID4 of drawing 3 are the same focus) 

- The crest structure of a secondary [ -] crest is inharmonious. (Focus when ID13 
of drawing 2 differs from ID5 of drawing 3 ) 

At the lastit is judged whether the attention focus of a registration fingerprint and 
the attention focus of an input fingerprint carry out collation coincidence in 
consideration of all of collation of such crest structures. 

[0038]A score method performs the judgment methodfor example. In collation of 
the above-mentioned crest structurethe crest from the 2nd [ -] order to the 2nd 
order is compared. If the crest structure of one degree is in agreementit will be 
considered as one pointfor exampleif these collation scores total [ more than ] 
threeit judges with having compared this attention focus. 
[0039]Thusthe relevant information of the focus is compared for every focusand 
the number of the focus which carried out collation coincidence is counted. The 
case where this number of the focus of rates which carried out collation 
coincidence exceed a predetermined value among the focus contained in the 
fingerprintwhen the focus more than a predetermined number comparesor when 
the focus collation score of all the focus exceeds a predetermined valueit judges 
with the fingerprint having been in agreement. 

[0040]According to the above-mentioned embodimentalthough only one piece 
has chosen the n-th crest (n is positive numbers other than zero) main relation 
focus as each crestsince the focus exists in both sidesthe each n-th crest may 
record the relevant information about the two main relation focus. 
[0041 ]ln drawing 2when the attention focus is a corner pointwhen it is a turning 
pointit compares similarly but. In the case of a turning pointthe focus connected 
to the zero-order crest is set to three in all. What is necessary is for zero-order 
collation to perform focus collation about the total combination of the focus 
connected to this zero-order crestand just to suppose it that what obtained that 
maximum score is considered as the collation score of the final focus etc. 



[0042] Drawing 5 - drawing 8 are flow charts which show processing of a 1st 
embodiment of the above. In the two focus to comparethe subroutine 1 compares 
the related focus which exists on the Dth crestand computes a collation score. 
[0043]The subroutine 2 computes the collation score about a zero-order crest in 
case the focus to compare is a turning point. Since there are three zero-order 
crests in the case of a turning pointwhen comparinga total of six kinds of 
combination of the zero-order crest of the focus to compare is made. For 
examplewhen the zero-order crest by the side of ABCand an input fingerprint is 
set to PQand R for the zero-order crest by the side of a registration 
fingerprintthey are (A-PB-QC-R) (A-PB-RC-Q) 
(A-QB-PC-R) (A-QB-RC-P) 
(A-RB-PC-Q) (A-RB-QC-P) 

************ is made. To each combinationa control total score is computedamong 
those the greatest thing is considered as the collation score of a zero-order crest. 
The subroutine 2 shows this computational procedure. 

[0044]Firstin drawing 5the focus A and the focus B which are the attention focus 
judge whether it is the same kind at Step S1. In not being the same kindit 
progresses to the flow of drawing 8 . When it is the same kindit progresses to 
Step S2. At Step S2it is judged whether the kind of the focus A and focus B is a 
corner point. When the kind of focus A and B is a corner pointin Step S3the 
return value of the subroutine 1 is totaled about the crest of each degreea score 
is computedand it progresses to Step S6. When the kind of the focus A and focus 
B is judged not to be a corner point at Step S2By step S4the return value of the 
subroutine 1 is totaled about the crest of degrees other than zero-orderat Step 
S5a score is computed using the subroutine 2 about a zero-order crestit adds 
with the score called for by step S4and a total score is obtained. And it 
progresses to Step S6 and it is judged whether a total score is larger than a 
thresholdwhen larger than a thresholds is Step S7 and judges that the focus A 
and the focus B were in agreementand in below a thresholdit is Step S8 and the 
focus A and the focus B judge that it was inharmonious. 



[0045] Drawing 8 is a flow chart which shows processing of the subroutine 1 
called by processing of drawing 5 . If the subroutine 1 is calledthe focus A and B 
will acquire the position of the related focusa kindand a direction from the focus 
identifier of the related focus of the degree D by step S9. At Step S1 Oit is judged 
whether the position and the direction of the related focus of the focus A and the 
focus B compare. In not comparingin Step S14it makes a score into zero point. 
At Step S10when a decision result is YESit is judged by Step S1 1 whether the 
kind of related focus of the focus A and the focus B compares. When a kind does 
not compare at Step S1 1a score is made into 0.5 point at Step S13. When it is 
judged at Step S1 1 that a kind comparesa score is made into one point at Step 
S12. And these mark are returned and it returns to the flow of drawing 5 at Step 
S15 as a value. 

[0046]When a kind does not comparemaking the score into 0.5 point hereSince 
the kind of focus may change when the press to the sensor of a finger differs in 
the time of extraction of a fingerprintand the time of inputting a fingerprint for 
collationWhen the position and the direction are in agreement and only kinds 
differit is because the case where it is said that it also has a possibility of being in 
agreement is taken into consideration by making mark low. 
[0047] Drawing 7 is a flow chart which shows processing of the subroutine 2 
called by processing of drawing 5 Firstin Step S16the combination (duplication is 
forbidden) of the zero-order crest (three each; the subroutine 2 is called when the 
focus is a turning point) of the focus A and the focus B is enumerated. 
Herecombination of a zero-order crest is set to H1-Hnrespectively. Nextthe one 
combination Hi of a zero-order crest is taken up at Step S17. And in Step S18a 
score is computed as D= 0 using the subroutine 1 of drawing 6. When it judges 
whether it calculated to all the combination and calculation has finished with Step 
S19 about no combinationit progresses to Step S17 and processing is repeated. 
At Step S19when it is judged that calculation finished about the combination of all 
the zero-order crestsby considering as the score S what has the maximum 
among score Si to the group of two or more zero-order crests computed by 



progressing to Step S20it has the return value S and returns to processing of 
drawing 5 by Step S21 . 

[0048] Drawing 8 is a flow chart which shows the processing after branching in 
Step S1 of processing of drawing 5. When it becomes clear at Step S1 of 
drawing 5 that the focus A and the focus B are not the same kindsit progresses 
to Step S22 of drawing 8 . In Step S22every one positive degree of the related 
focus by the side of a corner point is lowered among the focus A and the focus B. 
This is later mentioned for details reflecting the crest of each degree being 
influencedwhen the focus changes into a turning point and a corner point from a 
corner point from a turning point. Nextin Step S23the score S1 to crests other 
than zero-order is computed using the subroutine 1 of drawing | 5 Nextin Step 
S24a score is computed using the subroutine 2 of drawing 7 about a zero-order 
crestand it adds to the score called for at Step S23. At Step S25the degree of the 
relevant information of the focus A and the focus B is returned. Nextin Step 
S26every one negative degree of the related focus by the side of a corner point 
is raised among the focus A and the focus B. And in Step S27the score to crests 
other than a zero-order crest is computed using the subroutine 1 of drawing 8. 
Nextin Step S28using the subroutine 2 of drawing 7 a score is computed about a 
zero-order crestand it adds to the score of Step S28and asks for the total score 
S2. In Step S29the degree of the relevant information of the focus A and the 
focus B is returnedand in Step S30he sets up the larger one of S1 and S2 for 
which it asked above as the score Sand follows it to Step S6 of drawing 5 . 
[0049] Drawing 9 and 10 are the figures showing a 2nd embodiment of the focus 
collation method of this invention. Let the fingerprint which has registered 
drawing 9 beforehandand drawing 10 be the fingerprints which will compare from 
now on. According to a 2nd embodimentcrest number data is also added to a 1st 
embodiment. Firstthe focus collation method at the time of using crest number 
data is explained. 

[0050]Collation of attention focus ID7 in drawing 9 as well as the 1st focus 
collation is performed using a nearby feature point. From now onwhen the 



number of the crest which is between the attention focus and a nearby feature 
point is n bookthe nearby feature point will be called the n-th nearby feature point 
(n is zero or more integers). 

[0051 ]The attention focus has the information about the n-th nearby feature point. 
Collation of the attention focus compares this n-th nearby feature pointand 
performs coincidence and an inharmonious judgment. Since the n-th nearby 
feature point is comparedit is exactly comparing the crest structure of collation of 
the attention focusi.e.the attention focus circumference. 

[0052]The attention focus has the crest number and the feature point information 
of a nearby feature point by a nearby feature point. For examplein drawing 
^attention focus ID7 has the following n-th nearby feature point information. 

- Zero-order nearby feature points are ID6 and ID9. 

- Primary nearby feature points are ID5 and ID8. 

- A secondary nearby feature point is ID10. 

[0053]With these informationthe feature point information of the focus of each 
identifier is also recorded. For exampleit is as follows. 

- The focus of ID9 is the right from kind:turning point and coordinates: (100150) 
and the direction:left. 

- The focus of ID10 is the bottom from kind:turning point and coordinates: 
(90180) and direction:. 

[0054]The attention focus is compared by performing focus collation to each of a 
nearby feature point. Firsta zero-order nearby feature point is compared. A zero- 
order nearby feature point is focus ID3 and focus ID6 in drawing 10 . Since there 
are two or more zero-order nearby feature pointsrespectivelythere is some 
combination of the zero-order nearby feature point which should be compared in 
a registration fingerprint and an input fingerprint. Thereforeit compares to total 
combination. The combination is as follows. 

1. (focus ID3 of focus ID6 of drawing 9 and drawing 10 is compared) - and 
(focus ID9 of drawing 9 and focus ID6 of drawing 10 are compared) 

2. (focus ID6 of drawing 9 and focus ID6 of drawing 1 0 are compared) - and 



(focus ID3 of focus ID9 of drawing 9 and drawing 1 0 is compared) 
Collation of each focus is the same as the time of the 1st focus checking method. 
That isif the position of the focusthe kindand the direction are in agreement within 
the limits of a predetermined valueit will be regarded as the same focus. As well 
as the 1st checking methodwhen the nearby feature point of a lot carries out 
collation coincidenceit is made into one point. The score of the higher one is 
considered as the collation score of zero-order crest structure among the 
combination of the above 1 and 2. 

[0055]lt compares about the n-th nearby feature point similarly.When there is 
some combination to compareto a total combinationa collation score is calculated 
and the thing used as the maximum is considered as the collation score of the n- 
th nearby feature point. 

[0056]Whether the attention focus compares judges by a total score like the 1st 
checking method. When a total score exceeds a predetermined scoreit judges 
with having compared the attention focus. 

[0057]According to a 2nd embodimentfocus collation is performed even if it uses 
a crest number in this way. According to a 2nd embodimentthe focus collation 
system and the 1st checking method which use a crest number are mixed. When 
focus collation is performed by each method and it is judged as the same focus 
by the either at the time of n-th relation (neighborhood) focus collationit is judged 
that the crest structure of the n-th crest is in agreement. If it does in this wayfocus 
collation can be performed even if one of the relevant information by two nearby 
feature points is undetectable. This is effective when the crest structure of a 
fingerprint is not able to be detected selectively. 

[0058]Drawing 1 1 is a functional block diagram of the device which realizes 1st 
and 2nd embodiments of a fingerprint authentication method. The fingerprint 
scanner 13 is a fingerprint input device which measures the crest of a fingerprint 
as a picture. The image storage section 10 is memory storage which saves the 
fingerprint image under image processing. The picture binarization part 12 is a 
device which changes the fingerprint image of multiple-value gradation into a 



binary gradation fingerprint imageand is well known by the person skilled in the 
art from the former. The picture thinning part 1 1 is a device which extracts the 
core wire of a crest from the fingerprint image by which binarization was carried 
out. The feature point extraction part 15 is a device which extracts a fingerprint 
feature point from the fingerprint image by which thinning was carried out. The 
feature-point-information primary detecting element 16 is a device which detects 
each feature point information (a positiona kinda direction) of the focus from a 
thin line imageand detects the direction of the focus based on the definition 
explained by drawing 1 The main relevant information extraction part 17 is a 
device which extracts the main relation focus of each focus from a thin line image. 
The fingerprint center position primary detecting element 14 is a device which 
detects the center position of a fingerprint. The fingerprint information storage 
part 18 memorizes the obtained feature point informationthe relevant 
informationand the fingerprint center position as one fingerprint information in all. 
The registered-fingerprint-information storage parts store 20 stores as a 
database the fingerprint information registered beforehand. The fingerprint 
collating part 19 compares two fingerprint informationand judges whether it is the 
same fingerprint. The collated result indicator 21 displays a collated result. 
[0059]Hereaftereach part is explained for operation procedures in detail later on. 
Drawing 12 is a flow chart which shows the operation procedures of the device of 
drawing 1 1 . Firsta multiple-value fingerprint image is extracted with the fingerprint 
scanner 13 (Step S40). The extracted multiple-value fingerprint image is 
memorized by the image storage section 10. The picture binarization part 12 
carries out binarization of the multiple-value fingerprint image (Step S41)and the 
image storage section 10 is made to memorize it again. In order to obtain the 
core wire of a fingerprint crest from the fingerprint image by which binarization 
was carried outthinning of the picture thinning part 11 is carried out. The 
fingerprint image by which thinning was carried out is again memorized by the 
image storage section 10. The fingerprint center primary detecting element 14 
detects a fingerprint center from a multi valued image or a binarization picture 



(Step S42). The technique of some [ detection system / based on fingerprints / 
former ] is known. 

[0060]The feature point extraction part 15 extracts the feature point position of a 
fingerprint from the fingerprint image by which thinning was carried out (Step 
S43). The focus information extraction part 1 6 detects the feature point 
information of the position of the focusa kindand a direction from a feature point 
position and a thin line image (Step S44). Similarlythe main relevant information 
extraction part 17 extracts the focus used as the main relationsand detects the 
main relevant information from a feature point position and a thin line image 
(Step S45). 

[0061 ]The fingerprint information storage part 18 makes collectively the 
fingerprint center positionfeature point informationand the main relevant 
information which were collected one fingerprint informationand memorizes it 
(Step S46). The registered-fingerprint-information storage parts store 20 is a 
database which has registered the fingerprint information measured beforehand. 
[0062]The fingerprint collating part 19 compares with the generated fingerprint 
information and the specific registered fingerprint information registered 
beforehand (Step S47). A collation method is comparing each focusas already 
explainedand it confirms coincidence and disagreement of a fingerprint. 
[0063]A collation procedure is explained in detail. The fingerprint which confirms 
whether it is in agreement with a registration fingerprint and a registration 
fingerprint in the fingerprint information registered hereafter will be called an input 
fingerprint. Firstposition ****** of a registration fingerprint and a collation 
fingerprint is performed. The positions of the fingerprint in a fingerprint image 
differ in the degree of extraction of a fingerprint image. Thereforeif a common 
axis of coordinates is not set up between a registration fingerprint and an input 
fingerprintcollation of a feature point position cannot be performed. As a common 
axis of coordinatesthe axis of coordinates which makes a fingerprint center the 
starting point is takenfor example. It is also possible to set up a common axis of 
coordinates by taking the others and specific focus at the starting point. 



[0064]Nextit compares using a 1st embodiment of the above-mentioned focus 
checking method about each focus. Focus collation is performed to a total 
combination of the focus of a registration fingerprint and an input fingerprint. The 
procedure of focus collation is shown below. 

[0065]One group of the focus of step 1 registration fingerprint and the focus of an 
input fingerprint is chosen. 

When the focus coordinates of step 2 registration fingerprint and the focus 
coordinates of an input fingerprint are not in agreement within the limits of 
predeterminedthe two focus judges with it not being the same focusand returns 
to Step 1 . 

[0066]Step 3 The group of the two focus is compared in accordance with the 
focus collation method of the above firstand a collation score is computed. When 
a collation score exceeds a predetermined valueit judges with the group of the 
focus being the same focus. Behindit returns to Step 1 and focus collation is 
performed about other focus pairs. The focus in which the same focus was found 
is not made into the candidate of a focus pair who performs future collation. 
[0067]ln the above-mentioned procedurethe existence of the existence of the 
same focus is investigated about all the focus. When the same number of the 
focus exceeds a predetermined value eventuallyit judges with a registration 
fingerprint and an input fingerprint being the same fingerprints. To the total 
number of the focusas a result of collationthe method of a judgment of the same 
fingerprint may be judged to be the same fingerprintwhen the rate of the number 
of the focus judged to be the same exceeded the predetermined valueorwhen 
the sum total score of each focus collation score exceeds a predetermined value. 
[0068]And at Step S48a collated result is displayed and processing is ended. 
Nextin a 3rd embodiment of a focus checking methodit compares using the 
virtual focus. The foundations of a collation method are the same as a 1st 
embodiment of a focus checking method. 

[0069]Before collecting the relevant information of the attention focusthe virtual 
focus is set up on a fingerprint image. Herelet the virtual focus be a projecting 



position to the crest of the neighbors of the focus which exists really. Although a 
line is drawn at right angles to the direction of a crest from a certain focus and 
projection methods include methodssuch as making into the virtual focus the 
place at which the next crest was crossedit is goodeven when it is not necessary 
to necessarily draw a line at right angles to the direction of a crest and is slanting. 
Or the virtual focus may completely be set up on the next crest using an 
optionand what is necessary is just to provide the corresponding virtual focus to a 
certain focuson the crest of the next door of a crest where the focus appearsso 
that it may be located. 

[0070] Drawing 13 is a figure showing the example of the virtual focus (projection 
focus). The identifier of the virtual focus is coincided with the identifier of the 
projecting agency focus. That isprojecting agency feature point information is 
used as feature point information of the virtual focus. 

[0071 ]The attention focus of drawing 13 has the following relevant information. It 
has virtual feature point information in another position of fingerprint data. 

- The zero-order crest is connected with virtual focus ID9. 

- The primary crest is connected with virtual focus ID12. 

- The secondary crest is connected with virtual focus ID8. 

- The primary [ -] crest is connected with virtual focus ID13. 

- The secondary [ -] crest is connected with virtual focus ID12. 
[0072]The typical example of a data structure is shown in drawing 15 It is 
registered how many virtual focus in an identifierexist in the m-th crest (m is an 
integer) that the positionthe kindand the direction were registered to attention 
focus ID1 1 as shown in draw ing 15and also was described above. 
[0073]Collation of the attention focus is performed like a 1st embodiment. A 
different portion is just going for a 1st embodiment to perform focus collation for 
the place which was comparing the nearby feature point of existence to the 
virtual focus. 

[0074]Collation of the virtual focus is performed by collation of the focus of the 
projection origin. For examplein drawing 1 3w hen comparing virtual focus ID12it 



compares about real focus ID12and if it is in agreementit will judge with virtual 
focus ID12 being in agreement. 

[0075]Other collation procedures are completely the same as a 1st embodiment. 
That isif drawing 13 is made into a registration fingerprint and drawing 14 is 
made into an input fingerprintthe attention focus which should be compared will 
be determined first. Hereat drawing 13it is the focus of ID1 1 and suppose that it 
is the focus of ID5 by drawing 14 drawing 13 and 14 -- it is alikerespectivelyand 
it receives and investigates which virtual focus appears about the n-th 
surrounding crest of the attention focus. [ next] For examplein drawing 13 and 
each of 14the attention focus ID1 1 and ID5 has the virtual focus which exists in 
the nearest position on each crest from each of the attention focus ID1 1 and ID5 
as relevant information. Drawing 13 and in the case of 14the crest length from 
the intersection of the straight line and crest which were drawn at right angles to 
a ridge direction through the attention focus to the virtual focus was 
questionedand the shortest virtual focus of the crest length is adopted. 
[0076]And the position of ID9 (drawing. 13) and |D2 (drawing 14)kindand direction 
which appear in the zero-order crest are comparedand a zero-order crest is 
compared. In additionit compares as a primary cresta secondary crestand ... one 
by one in a similar manner. 

[0077]Thussince it compares using a relation with a surrounding crest even if the 
extraction environment of a registration fingerprint and a collation fingerprint 
differsand the situation of a crest is distorted by comparing using the virtual focus 
or it changes slightlyright collation can be performed. Howeverin the above- 
mentioned embodimentalthough the virtual focus has chosen only one piece as 
each crestthere is no restriction in the selected number of the virtual focusand it 
may be made to compare for every crest by recording two piecesthree piecesor a 
different number for every crest of virtual focus. 

[0078]Since the procedure of a 1st embodiment can be used as it is except the 
point of setting the virtual focus and comparing crest structure using the virtual 
focusthe fingerprint authentication method of this 3rd embodiment is not 



described in particular in detail here. A 3rd embodiment can perform higher- 
precision collation by using with 1st and 2nd embodiments. A 4th embodiment 
explains the example both used. 

[0079]Nexta 4th embodiment of the focus collation method of this invention is 
described. In a 4th embodimenteven if the kind of nearby feature point changesit 
is a method which can perform focus collation correctly. 
[0080]When reading a fingerprint image with a fingerprint scannerthe kind of 
focus may change with the state of the skinand the difference of press. For 
examplewhen the focus measured with the corner point when a fingerprint 
scanner was touched lightly pushes stronglyit may be measured as a turning 
point. 

[0081]According to a 4th embodimentin order to compare by assuming the case 
where the kind of focus changeseven if such a situation occursfocus collation can 
be performed correctly. A 4th embodiment is realized combining the 1st 
embodiment and 3rd embodiment. 

[0082]From now onthe focus connected to the n-th crest will be called the n-th 
order main relation focusand the virtual focus will be called the n-th order 
secondary relation focus. Drawing 16 is a figure explaining a 4th embodiment 
when the kind of focus changes. 

[0083]As shown in drawing 16changes of the kind of focus take place because 
the crest which formed the corner point by drawing 16 (a) adheres to the next 
crest. It is the reverse when a turning point changes to a corner point. 
[0084]the place which had the original corner point since it was a case where the 
crest in which the corner point was formed adhered to the next crest when a 
corner point changed at a turning point - a turning point occurs in the 
neighborhood immediately. If the direction of a corner point and a turning point is 
defined as drawing 1 having explainedafter changing before changingthe ridge 
direction of the focus will not change. 

[0085]lf the kind of focus changeswhen it is the zero-order main relation focusthe 
zero-order secondary relation focus will come to appear in drawing 16 (b) at 



drawing 18 (a)for example. When the 1st order main relation focus of drawing 18 
(a) changes to a corner pointthe 1st order secondary relation focus appears like 
els awing 16 (b). That isif changes of the focus occurthe main relation focus will 
turn into the subrelation focus on the crest of the same degreeand the 
subrelation focus will turn into the main relation focus. Feature point information 
changes only a kind (a corner pointa turning point) with the changesand 
coordinates and a direction hardly change. 

[0086]That isif the main relation focus and the subrelation focus are 
comparedand the coordinates and direction are in agreement within the limits of 
predetermined and kinds differchanges of the focus have taken place and it can 
judge with those focus having been the focus same from the first. Thuseven if 
changes of the focus take placeit comes to be able to carry out focus collation 
correctly by comparing. 

[0087] Drawing 17 is a figure showing another example of changes of the kind of 
focus. As shown in drawing 17 (a)the projecting agency focus of the zero-order 
secondary relation focus presupposes that it was a corner point. This considers 
the case where it adheres to the next crest like drawing 17 (b) At this timethe 
position and direction of collation of each zero-order secondary relation focus of 
the that projection former focus correspondand the result that kinds differ is 
obtained. When all positionsthe directionsand kinds were in agreementit was 
regarded as the same perfect focusbut when only kinds differit can be surmised 
that changes of the focus took place. 

[0088]When it is judged like drawing 16 and drawing 17 that changes of the focus 
occurredit is regarded as the unstable focus and a small point is assigned to 
allocation of marks of focus collation Nextdrawing 13 and drawing 14 are used 
and the example of a focus collation method is shown. The fingerprint 
(registration fingerprint) with which drawing 1 3 is registered beforehandand 
drawing 14 are taken as the fingerprint (input fingerprint) which will compare from 
now on. 

[0089]As shown in the example of the data structure of drawing 18 as for the data 



to attention focus ID1 1 in the case of drawing 1 3 the following information other 
than the position of ID1 1 themselvesa kindand a direction is stored. 

- ID10 and the subrelation focus are ID9 the main relation focus of a zero-order 
crest. 

- ID9 and the subrelation focus are ID12 the main relation focus of a primary 
crest. 

- ID9 and the subrelation focus are ID8 the main relation focus of a secondary 
crest. 

- ID12 and the subrelation focus are ID13 the main relation focus of a primary [ -] 
crest. 

- It is main relation focus ID13 of a secondary [ -] crestand subrelation focus ID12. 
[0090]Similarlyattention focus ID5 of drawing 14 has the following relevant 
information. 

- ID3 and the subrelation focus are ID2 the main relation focus of a zero-order 
crest. 

- ID2 and the subrelation focus are ID4 the main relation focus of a primary crest. 

- ID1 and the subrelation focus are ID2 the main relation focus of a secondary 
crest. 

- Nothing and the subrelation focus are ID4 the main relation focus of a primary 
[ -] crest. 

- ID6 and the subrelation focus are ID7 the main relation focus of a secondary [ -] 
crest. 

[0091]Firsta nearby feature point is compared about a zero-order crest. It 
compares in the main relation focus and the subrelation focus by the same 
method as a 1st embodiment and a 3rd embodiment. Herezero-order nearby 
feature point ID3 of zero-order nearby feature point ID10 of drawing 13 and 
drawing 14 is comparedand virtual-near zero-order focus ID9 of drawing 13 and 
virtual-near zero-order focus ID2 of drawing 14 are compared. In this casesince 
the main relation focus and the subrelation focus carry out collation coincidence 
about a zero-order crestrespectivelythe collation operation about a zero-order 



crest is ended. Supposing it allots one point to each collationthe collation score of 
a zero-order crest is two points. 

[0092]Nextit compares about a primary crest. It does not rub about a primary 
crest but collation of the main relation focus and the subrelation focus is 
performed. Heremain relation focus ID9 of drawing 13 main relation focus ID2 of 
drawing 14 and subrelation focus ID12 of drawing 13 and subrelation focus ID4 of 
drawing 14 are compared. In collation of main relation focus ID9 of drawing 
13and main relation focus ID2 of drawing 14although the position and the 
direction of the focus are also suitedkinds differ. Thereforeit turns out that 
changes of the focus took place. Thereforethe collation score of the 1st order 
main relation focus is made into 0.5 point. Collation of subrelation focus ID12 of 
drawing 13 and subrelation focus ID4 of drawing 14 is also the sameand 
although the position and the direction of the projecting agency focus are in 
agreementkinds differ. Thereforethe collation score of the 1st order secondary 
relation focus is also made into 0.5 point. If it unifiesthe collation score of a 
primary crest will turn into one point. 

[0093]Nextit compares about a secondary crest. In drawing 13ID9 and the 
subrelation focus are ID8 the main relation focus of a secondary crestthe main 
relation focus of a secondary crest is ID1 in drawing 14 and the subrelation focus 
is ID2. Thereforecollation coincidence of the collation of the main relation focus is 
not carried out. Similarly collation coincidence of the collation of the subrelation 
focus is not carried out. Nextit is assumed that changes of the focus took place. 
That iscollation of the main relation focus and the subrelation focus is performed. 
[0094]Main relation focus ID9 of the secondary crest of drawi ng 13 and 
subrelation focus ID2 of the secondary crest of drawing 14 are compared. In 
these collationalthough a position and a direction are in agreementkinds differ. 
From kinds differingit can check that changes of the focus have taken place to be 
sure. Thereforethe collation score about the main relation focus of the secondary 
crest of drawing 13 is made into 0.5 point. 

[0095]Similarlysubrelation focus ID8 of the secondary crest of drawing 13 and 



main relation focus ID1 of the secondary crest of drawing 14 are compared. 
Since the position and the direction of the projecting agency focus are in 
agreement also in this case and only kinds differit can check that changes of the 
focus have taken place to be sure. Thereforethe collation score about the 
subrelation focus of the secondary crest of drawing 13 is made into 0.5 point. If it 
unifiesthe collation score of a secondary crest will turn into one point. 
[0096]Hereafterit compares similarly about the crest of other degrees. When the 
collation score of the attention focus is carried out to the last target with the 
collation score sum total of each crest and the total score exceeds a 
predetermined valueit judges with the attention focus having been in agreement. 
[0097]Nexta 5th embodiment of the focus collation method of this invention is 
described. A 5th embodiment is extension of the 1st - a 4th embodiment. That 
isthe method described below is added to the 1st - a 4th embodimentand 
collation performance is raised. 

[0098]According to a 5th embodimenteven when the attention focus 
changesfocus collation is performed correctly. By adjusting the degree of a 
cresteven if the kinds of attention focus differ between a registration fingerprint 
and an input fingerprintcollation of the attention focus can be performed. 
[0099] Drawing 19 is a figure showing signs that the kind of attention focus 
changed. If the attention focus changes from a corner point to a turning point or a 
corner point from a turning point so that drawing 19 may showone degree of the 
crest in which the main relation focus appears will shift. 

[0100]For exampleif the attention focus which was a corner point adheres to the 
primary crest side like drawing 19w hat was a primary crest until now will change 
to a zero-order crest. If it thinks the same wayall positive degrees will become 
small one [ at a time ]. Converselyif the attention focus which was a corner point 
adheres to the crest by the side of [ -] primaryevery one negative degree -- what 
was the primary [ -] crest becomes a zero-order crest - will become large. 
[0101]When a turning point changes to a corner pointit can be considered the 
above the same way. It is also the same as when counting a crest number. 



Thereforewhat is necessary is just to perform it as followsfor examplein order to 
compare the attention focus from which the kind differs. 
[0102]The attention focus which is step 1 corner point assumes having adhered 
to the primary crest side and having become a turning pointand compares the 
attention focus. That isonly the degree 1 lowers all the crests of the positive 
degree of the attention focus by the side of a corner pointand a collation score is 
computed by the same method as the case of the same kind of attention focus. 
[0103]The focus which is step 2 corner point assumes having adhered to the - 
crest [ primary ] side and having become a turning pointand compares the 
attention focus. That isonly the degree 1 raises all the crests of a negative 
degreeand a collation score is computed by the same method as the case of the 
again same kind of attention focus. 

[0104]The larger one is considered as the final collation score of the attention 
focus between two collation scores above-mentioned [ step 3 ]. It can judge with 
assumption that the attention focus changed in process of extraction of a 
fingerprint image by the above-mentioned method when the collation score of the 
attention focus was high having a high right possibilityand being the same focus 
although those attention focus differs in a kind. Since this assumption may not be 
rightthe threshold used in order to judge with it being the same focus in this case 
may be made severe. 

[0105]As mentioned aboveprocessing explained with the flow chart of drawing 8 
is performed to a 1st embodiment combining a 4th embodiment of the above so 
that it may understand. Drawing 20 - drawing 24 are the flow charts of processing 
according to the 4th embodiment and 5th embodiment. 
[0106]Drawing 20 is a flow chart which shows the main processings. Firstthe 
attention focus A and the attention focus B judge whether it is the same kind at 
Step S50. In not being the same kindit progresses to processing of drawing 23 . 
When the focus A and B is the same kindit progresses to Step S51 and it is 
judged whether the kind of focus A and B is a corner point. In being a corner 
pointit progresses to Step S52the subroutine 10 is calledand it adds the return 



value of a subroutine as a score. And if it adds about the crest of all the degreesit 
progresses to Step S55. 

[0107]When the kind of the focus A and focus B is judged not to be a corner point 
at Step S51ln Step S53a score is added using the subroutine 10 about crests 
other than a zero-order crestnext a score is added about a zero-order crest in 
Step S54 using the subroutine 1 land it progresses to Step S55. 
[0108]From a thresholdin Step S55a total score judges whether it is largeand in 
being larger than a thresholdin Step S56when it judges that the focus A and the 
focus B were in agreement and it is judged that it is Step S55 and is below a 
thresholdthe focus A and the focus B judge that it was inharmonious (Step 
S57)and end processing. 

[0109]Drawing_21_and 22 are flow charts which show processing of the 
subroutine 10. Firstthe variable S which sets up a score is initialized to "0" at 
Step S58. Nextit is judged at Step S59 whether the position and the direction of 
the Dth order main relation focus of the focus A and the focus B compare. In 
being in agreementin Step S62it judges whether the kind of Dth order main 
relation focus of the focus A and the focus B compares. When judgment of Step 
S62 is YESin Step S64one score S is added and it progresses to Step S65 of 
drawing 22 . In Step S62when it is judged that a kind is not in agreementin Step 
S630.5 score is added and it progresses to Step S65. 
[01 10]ln Step S59when the position and the direction of the Dth main relation 
focus of the focus A and B are not in agreementit progresses to Step S60 and it 
is judged whether it is that the position and the direction of the subrelation focus 
of the main relation focus of the focus A and the focus B compare (it is in 
agreement). In not being in agreementit progresses to Step S65 of drawing 22. In 
Step S60when it is judged that a position and a direction are in agreementin Step 
S61 it is judged whether the kinds of subrelation focus of the main relation focus 
of the focus A and the focus B differ. When a kind is the sameit progresses to 
Step S65 of drawing 22. When a kind is judged not to be the sameit progresses 
to Step S63and 0.5 score is added and it progresses to Step S65 of drawing 22 . 



[01 1 1]ln Step S65it is judged whether the position and the direction of the Dth 
order secondary relation focus of the focus A and the focus B compare. When a 
position and a direction are in agreementin Step S68it is judged whether the kind 
of Dth order secondary relation focus of the focus A and the focus B compares. 
When a kind is in agreementin Step S70one score is added and it progresses to 
Step S71. In Step S68when a kind is not in agreementin Step S69a 0.5-point 
score is added and it progresses to Step S71. 

[01 12]lt is judged whether at Step S65when it is judged that the position and the 
direction of the Dth order secondary relation focus of the focus A and the focus B 
do not compareit progresses to Step S66 and the position and the direction of the 
main relation focus of the subrelation focus of the focus A and the focus B 
compare. In not being in agreementit progresses to Step S71. When in 
agreementin Step S67it is judged whether the kinds of main relation focus of the 
subrelation focus of the focus A and the focus B differ. In Step S67when kinds 
differin Step S690.5 score is added and it progresses to Step S71. In Step 
S67when a kind is the sameit progresses to Step S71. In Step S71the score S 
obtained by the above processing is returnedand processing is returned to a 
main process as a value. 

[01 1 3] Drawing 23 is a flow chart which shows processing of the subroutine 1 1 . 
Firstif the subroutine 11 is calledin Step S72the combination (duplication is 
forbidden) of the zero-order crest (three; the focus is a turning point in this case) 
of the focus A and the focus B will be enumerated (H1-Hn). In Step S73the one 
combination Hi of a zero-order crest is taken up. And in Step S74using the 
subroutine 10 as D= Oabout the group of the crest contained in the combination 
Hi of a zero-order cresta score is computed and the sum total is substituted for 
variable Si. Nextin Step S75it is judged whether it calculated to all the 
combination. When judged about no combinationit returns to Step S73 and 
calculates about other combination. In Step S75when it is judged that calculation 
finished about all the combinationit progresses to Step S76the maximum of the 
score Si calculated from two or more combination is set up as the score Sand it 



returns to the main processings by considering a return value as the score S at 
Step S77. 

[01 14] Drawing 24 is a flow chart which shows the processing performed when 
the focus A and B is not the same kind of focus in Step S50 of drawing 20. Firstin 
Step S78every one positive degree of the related focus by the side of a corner 
point is lowered among the focus A and the focus B. And in Step S79it asks for 
the score S1 about the crest which is not zero-order using the subroutine 10. In 
Step S80it asks for a score using the subroutine 1 1 about a zero-order 
crestandin addition to S1the sum total S1 of a score is searched for. 
[01 15]Nextin Step S81the degree of the relevant information of the focus A and 
the focus B is returnedand every one negative degree of the related focus by the 
side of a corner point is raised among the focus A and the focus B in Step S82. 
[01 16]And in Step S83the score S2 is computed using the subroutine 10 about 
the crest which is not zero-order. In Step S84a score is calculated about a zero- 
order crest using the subroutine 1 land it adds to the score S2 for which it asked 
previously, and - returning the degree of the relevant information of the focus A 
and the focus B in Step S85and setting to Step S86 ~ either of the scores S1 and 
S2 - he sets up the larger one as the composite score Sand follows it to Step 
S55 of drawing 20 . 

[01 17]Drawing 25 and drawing 26 are the figures explaining chain collation 
According to the above-mentioned embodimentthe physical relationship of the 
two focus which is in a near place fundamentally is comparedand the focus is 
compared. Thereforefocus collation is comparing and comparing only the merely 
local field with the registration fingerprint and the input fingerprint. As a resultin a 
local domainwhen it has a well alike crest structurethe erroneous decision of 
fingerprint authentication may be caused. Focus collation is not carried out but 
what is necessary is to compare globally only in a local domainin order to prevent 
this. In order to realize thiswhen the focus mutually connected with relevant 
information carries out collation coincidencerespectively and it has occurred 
continuouslythe collation score of each focus is made into a high score, making a 



collation score into a high scorewhen the focus which carries out collation 
coincidence occurs continuously -- that isl hear that importance is attached to the 
case where crest structure is globally in agreementand it is. 
[01 18]Hereafterit explains in detail. Some focus may compare in spite of the 
fingerprint which is different when two fingerprints are compared, for this reason - 

- a threshold is needed for the judgment of whether two fingerprints are the same 

- the person himself/herself -- the relation of a trade-off between a refusal error 
and the taking-in error of others occurs. In spite of a different fingerprintthe 
taking-in error of others has much focus in agreementand is meeting the 
coincidence decision standard. 

[01 19]lf a focus collated result in case the taking-in error of others occurs is 
observedthe focus which carried out collation coincidence is scattered in the 
whole fingerprint image in many cases. For examplewhen two n-th crest 
drawings are compared by the embodiment of this inventionsuppose that it 
judges with the focus having been in agreement. The portions which have 
succeeded in collation of this attention focus are locally scatteredand fulfill the 
conditions which carry out collation coincidence as a result by the fingerprint 
which has generated the taking-in error of others ( drawing 25 shows this 
typically). 

[0120]ln the case of the fingerprint [ same with a natural thing ]the neighboring 
focus of the compared focus is also compared. It is because it can assume that 
the fingerprint image is formed correctly and the neighboring focus is also 
extracted correctly in the local domain that the one focus compares this. 
( Drawing 26 shows this typically) 

Thereforewhat is necessary is just to check whether the focus which carried out 
collation coincidence has broken out on a massive scalein order to control the 
above-mentioned taking-in error of others. The judgment of having broken out on 
a massive scale should just investigate whether the compared focus is 
connected via the crestfor example. 

[0121] Drawsng 27 is a flow chart of the processing which investigates whether 



the fingerprint which is a 6th embodiment is carrying out collation coincidence 
continuously. In the flow chart of drawing 27 it is an example calculated up to two 
chains. The number of the focus which carried out collation coincidence is not 
countedbut the fingerprint coincidence judging of drawing 27 is performed by 
checking whether the sum total of the focus collation score has exceeded the 
coincidence decision threshold. The method of a collation judgment is not 
restricted to what is shown in the figure. 

[0122]Firstthe collation score of all the focus is calculated in Step S90. Nextthe 
one focus is chosen in order to process among the compared focus at Step S91 
paying attention to one. In Step S92the number of what succeeded in collation 
among the related focus of the selected focus (n:n is a positive number) is 
counted. Nextthe number of what succeeded in collation of the related focus 
further at Step S93 among the related focus which succeeded in collation (m:m is 
a positive number) is counted. And in Step S94the collation score of the focus 
currently observed is increased according to n and m. For exampleit carries out 
double (1+0.1n+0.2m). In Step S95it is judged whether it calculated to all the 
focus. When the calculation to all the focus has not finishedit returns to Step S91 
and calculates similarly about other focus. In Step S95when it is judged that the 
calculation to all the focus has finishedin Step S96the collation score of all the 
focus is calculated and it is judged in Step S97 whether the collation score sum 
total of the focus is larger than a threshold. When a total score is larger than a 
thresholdit is judged at Step S98 that the fingerprint was in agreement. When a 
total score is below a thresholdit is judged at Step S99 that a fingerprint is 
inharmonious. 

[0123]Drawing 28 is a figure explaining a 7th embodiment. The relevant 
information which the attention focus has is as follows when drawing 28 is made 
into an example. 
D 

- The nearby feature point A is connected with the 4th crest. 

- The crest number which is between the nearby feature point A (it is also called 



the connection focus in the meaning referred to as connecting with the 4th crest) 
and the attention focus is two (the crest number which is between this nearby 
feature point and the attention focus is detected from a fingerprint image like the 
above-mentioned embodiment). 

- The kind of connection focus is a turning point. 
2) 

- The nearby feature point B acquires ...thus the information same about each 
nearby feature point as 1 . 

[0124]Collation of a nearby feature point compares such relevant information. 
That isif the degree of a crestthe number of the crest by the connection focusand 
the form of the connection focus are in agreement at the time of collation of a 
nearby feature pointit will judge with the crest structure by the nearby feature 
point having been in agreement. The coincidence disagreement of the attention 
focus judges with coincidencewhen the number of the congruous nearby feature 
points exceeds a predetermined value. 

[0125]According to a 7th embodimentthe number of the focus in the field 
surrounded by the dotted line shown by drawing 28 and the 4th crest will be 
checked. To modification and rotation of a fingerprintif it does in this waysince it 
is eternalthe degree of a crestthe number of a crestand the form of the focus are 
stabilizedand can perform collation. Namelya finger can be correctly compared 
now to modification of the fingerprint by the difference in a power degree when 
pushing on a fingerprint scanner. 

[0126]How to count the number of the crest between the connection focus and 
the attention focus in this embodimentHow to be able to consider various 
methodsand for how like the above-mentioned embodiment to countthe method 
of also counting the crest in which the connection focus appearsthe method of 
counting the crest of both in which the connection focus and the attention focus 
appearand the crest in which the connection focus appears not to countbut to 
count the crest in which the attention focus appears etc. can be considered. If the 
nearby feature point checking method of a 7th embodiment is combined with the 



1-5th embodimentscollation performance will improve. 

[01 27] Drawing 29 is a figure showing the functional block diagram of the device 
which realizes the 3rd - a 7th embodiment. In the figurethe same reference mark 
is given to the same component as drawing Hand explanation is omitted 
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[Brief Description of the Drawings] 

[Drawing 1]lt is a figure explaining the definition of the direction of the focus. 
[Drawing 2] lt is a figure (the 1) explaining the collation method of a 1st 
embodiment of the attention focus of this invention. 
[Drawing 3]lt is a figure (the 2) explaining the collation method of a 1st 
embodiment of the attention focus of this invention. 
[Drawing 4] lt is a figure showing the data structure in a 1st embodiment. 
[Drawing 5] lt is a flow chart (the 1) which shows processing of a 1st embodiment. 
[Drawing 6J It is a flow chart (the 2) which shows processing of a 1st embodiment. 
[Drawing 7]lt is a flow chart (the 3) which shows processing of a 1st embodiment. 
[Drawing 8J It is a flow chart (the 4) which shows processing of a 1st embodiment. 
[Drawing 9]lt is a figure (the 1) showing a 2nd embodiment of the focus collation 
method of this invention. 

[Drawing 10]lt is a figure (the 2) showing a 2nd embodiment of the focus collation 
method of this invention. 

[Drawing 11] lt is a functional block diagram of the device which realizes 1st and 
2nd embodiments of a fingerprint authentication method. 

[Drawing 12]lt is a flow chart which shows the operation procedures of the device 

of drawing 1 1 . 

[Drawing 13]lt is a figure (the 1) showing the example of the virtual focus 
(projection focus). 

[Drawing 14]lt is a figure (the 2) showing the example of the virtual focus 
(projection focus). 



[Drawing 15] lt is a figure showing the typical example of a data structure. 
[Drawing 18] lt is a figure explaining a 4th embodiment when the kind of focus 
changes. 

[Drawing 17]lt is a figure showing another example of changes of the kind of 
focus. 

[Drawing 18j lt is a figure showing the example of a data structure. 

[Drawing 19] lt is a figure showing signs that the kind of attention focus changed. 

[ Drawing 20 jlt is a flow chart (the 1 ) of processing according to the 4th and a 5th 

embodiment. 

[Drawing 21] lt is a flow chart (the 2) of processing according to the 4th and a 5th 
embodiment. 

[Drawing 22]lt is a flow chart (the 3) of processing according to the 4th and a 5th 
embodiment. 

[Drawing 23] lt is a flow chart (the 4) of processing according to the 4th and a 5th 
embodiment. 

[Drawing 24]lt is a flow chart (the 5) of processing according to the 4th and a 5th 
embodiment. 

[Drawing 25] lt is a figure (the 1) explaining chain collation. 

[Drawing 26]lt is a figure (the 2) explaining chain collation. 

[Drawing 27] It is a flow chart of the processing which investigates whether the 

fingerprint which is a 6th embodiment is carrying out collation coincidence 

continuously. 

[Drawing 28] lt is a figure explaining a 7th embodiment. 

[Drawing 29] lt is a figure showing the functional block diagram of the device 

which realizes the 3rd - a 7th embodiment. 

[Drawing 30] lt is a flow chart which shows the operation procedures of the device 

of drawing 29 . 

[Drawing 31]lt is a figure showing the example of the hardware constitutions 
needed when realizing this embodiment by a program. 
[Description of Notations] 



10 Image storage section 

11 Picture thinning part 

12 Picture binarization part 

13 Fingerprint scanner 

14 Fingerprint center position primary detecting element 

15 Feature point extraction part 

16 Focus information extraction part 

17 The main relevant information extraction part 

18 Fingerprint information storage part 

19 Fingerprint collating part 

20 Registered-fingerprint-information storage parts store 

21 Collated result indicator 
19a Fingerprint collating part 

30 Virtual focus generation part 

31 The Lord and a subrelevant information extraction part 
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[0 0 14] *«l£©S3©ffl!liSlEi5W-3£SM:s Mi 
LfcSl ©ffittes *46Bti;!rftTV*S2©ffiiR£jK 

(a) lulESl £S2©ffit*©fc»M[lcttU 
,^M1-^Xf7^, (b) RSiatJ ! S2©ffi(R 

%XTv7t, (c) R«1©»(RlE*5^Ts BSJBHO 
^KoTt^PMItCBMItHtBMWfs ESS 2 ©Jit* 

It^^KoTO^^^ctroil^ctlWlL:!!^. EH 2 
flH©ffiSft»££E^TBfl'&**C tic* RBB'a 

[0 0 15] *«WlE«ttitf, BB^*fft©!|$«Mi©JBH 

^a46TBS^^ffa©T\ ^H©m^©f»B, *Ir1, 
afS©BH#©*^ 5 » 5 ti& 0\ »ffi©S^ffit«S 

[0 0 16] £tu mSm&&&&U Ctl^ffioT 

[0 0 17] I(c, BB^*fft©1$«Mi^5©K»©l8« 
[00 18] 
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[0 0 19] MIC *«W©SIJBKM|-PH. 
jSil«:*jyJi5ftfeKgiJ?*ffl^Tfft©1$«^ifllffl*tS 
[0 0 2 0] -?- LI, *«WOSafiJKJ8l«:<J:ftHf % £2 

«fiMit<:$3 Lfc«#©l¥IIIISBH##ttJ**o HSWlc, 
BB^ttllfl!>fil±3t«J3^T»#a. 
[00 2 1] Sic, #S£tt$B£#S£<7)llSy?£teo 

T»a-r«©T?, aa©^-* $ft, 

ttlcffilfcx - 2 * ft 46, ffittx - 2 M /J\* 

[0 0 2 2] fflK4>KMK(& ff*lh**»» W£) 

RT3„ ft«j£<DtttM;J\ ^<73f»B, WS («fosu £ft 
6^465*46 5 tlfttM *©ft«j£ifcJ:BH 

[0 0 2 3] ^5fc, fflB4*<Dft«Mil5l±©BS#fcJ\ ft&S 

(Dim. mm, ^<om^T^^T^tco l#u en 

[0 0 2 4] *»W©SIJKKI8lc£^Ttt, t£*©i$a 

[0 0 2 5] HI 14* 1t»a©*lR|fl!>£«*KWr«H 

«K«*lRl*«ffl-r « C £ ic <fc o T£*f3o 
[0 0 2 6] MI*iRi©«ffl*5S©— Lm> 
Atd * ftfcffittH«£»l«Kfc LfcffitttlllttHftfr 5/ \7 

BS*) ©P5 7 2~P 5 7 3*«B#hfeL\ ttffi^lRl 



2 ) *i§|*»$gH§s£«6^*A3SS<7)7P y 

3) §7'P7^W)SLr, Kffe*)«llfl!HIR&/\7£ 

4) 7p y *©J§ffiKtt£fiffafi»* 0 

4) *^WSK«*Ir1^ Sa®7py*£JB527py 

* <DW&5^ t (D^m* tZZLt T»3«4&3o 

[0027] c©«taicLTKtt*iRi**ii]ic«m-r 

?t»»tti[©«#-pt>, £«MM>£|r]H:±IB® <fc 5 L 
T«m*ftfcK«©*lRlli:¥ffl«:KS-r*o ^LT, 0 
1 0)1 0)<t-5lc, #^**^r£«ii^[cl± N Kffio 

etfT^**iRi*^«M[ («smo o*iRii:-r*o $ft. 

[00 28] H 2tt, 1 0) 

saa^Mwatpf «c <t icr a. ess Lfcm^ 

[0 0 2 9] aa^«jSlis m*|*» (mliSBO 

ofttf o TUN*#^,^m^±^#^<!:Pf ^ $ 
ft, m^ftlBli: m3te±BB'eS4#«jS*-&to-t±TBB«fi««i: 

[0 0 3 0] $ft, S*F«g?BH£T*, Sftli, -Bcf 

* <t un a Sii^ tti T < * *\ c til*mS©iSH 1*1 r-a 

[00 3 1] g]2A^46g«LT£*^$ir£ t J, 03 

Tfiu\ ctisrort, * £ b^#*(7)Su^^ J (7)^-aLft# 



(6) 



&H 2001-118065 



[0 0 3 2] **JKK«©!|$«MiBB^*S?U. 

©x-^wa^-ria-pss^ is 2 Kfc^T>ig#m 

£ I D 1 1 tettJSLfcx-^W:, J-XT<0 I D 9~ I D 1 

• 0%ttffit* N I D 1 0©ft«j£U:-3£#oTl/>*o 

• 2*K»l±, I D9©ft«^«:c)S#oT^*o 

• - 1 I D 1 2<WS*Slc-3tttf oTl'*. 

• I D 1 3flMSttSlE-3ttff-3T^*. 

[0 0 3 3] C(0<taiC, — # 

tu I D 1 1 fl>ft«jSW)!!H£l^ $Jx«\ I D 9 <t I D 
1 Orom^'IffgA^glc^ofcii^ctt, I D 9<h 
I D 1 0?+-[C7-$!^m\ fttt£ I D 9 <h I 
D1 OfiDlVhUSSKU CCffrSs ID9<hlD1 

matt* cfts©*w*JKT®«fc a & t>®?»*. 

• I D 9<0ft«M&fcJ\ «9S : ttlfoSU J»I : (10 0, 

• I D 1 O0!)1#«jStt, aS : #ttj*L JS* (9 0, 1 

6 0) , *iri :&&»5£?»*. 

[0 0 3 4] ^«lcS3(73>±g^*lC)Ft)^-r^x-^ 
it. J-XTC0 I D 1 ~ I D 5©!|$«jSlcB8f «1fffli:^ti 

• wmwrn 

• tttt£4>£lRl 

• O^KHSli, I D2®ft«b£U:c>6ff-3TV*. 

• i &Pi» I D i oftfM&tecJStfoTV*. 

• 2%ttffi(L I D 1 (DWm&lc-^Ktji^T^Zo 

• - 1 %KMt*. I D 4flMS«j£fcOfttf oTl^*. 

• - 2&Pi» I D 5flMS«j£teOfttf oT^*. 
[0 0 3 5] H2®agft«££H3®agft«j£©!Kl 

tt£ (02(7) I D 1 0, HI 3 CO I D 2) &m-<D<$WuH 

rsfttf, 0 2 <t 0 3 ©aim^ o xmmcwT 

[0 0 3 6] 02CO I D 1 Oi:03CO I D 2®ft«jSM> 



[0 0 3 7] ^WaCLT, 1$K«L 2%fflRU - 
1%K«L -2*Kttlcl8LTBB^ffa o 0 2 £03 
©SiSfctftMilcKf * n 3fcKtt®BH£Hu J-XTC0J; a lc 

• 2:&Ktt©K««Stt-8Co (0 2coiD9<!;03co 
I D 1 tt|^-tttt£) 

• 1 ^tt«0)tt«fttlt£U-Sc (0 2COID9£03CO 
I D 1 tt|^-tttt£) 

• 0%Rtt®RffiHI&l;l:-3t. (0 2COID1O<!;03 
© I D2l±EH$«i[) 

• - 1 #P§«C0P§i?fi£t±-i£ o (HI 2 CO I D1 2<hlH 
3 CO I D4l±EH$«M0 

• - 2 %tt«Q)tt«ttii(i7-sc m 2 CO I D 1 3 £ 

IH3C0 I D5l±gS*fc»£) 

S fctftMt t A7D^C0;i g BH#-a 

[0038] ly^iti, »jjSD53?fra. ± 
©agfct&siiiBS insist*. 

[0 0 3 9] CCOctaiC, §#^Slc^C0#m,^C0K 

fcis* w# mj£<m*®x. tews*. m&(D 

[0 0 4 0] ±BmMBmT'te, Mi(cn« (n 
li 0 J.)WC0IEi» 1 ffl L&3SR LTl^ft 

[0041] m2Tit, &smL&ffmin>&zM'£iE 

0*K«lc-3«:fl«oT^5!|$«Mitt^BP?3 olc 
o^cops^li, cnoXltMic-jitftiT^Zft 

[0 0 4 2] g]5~08li, ±IBS1©WK«©«1S 

[0 0 4 3] +t7;U-?>2li, H^ra^WWStfWMS 
jj| 0 $K«lcH-r a BB^» jt=&*tBf a 

©7?Sao 5MSbS©«^. O^Kttli 3 PI 
lTt3ES , ps^^-^^ico 0 ^^coffi^totirA^t 
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(A-P, B-Ck C-R) N (A- 
(A-Ck B-P, C-R) % (A- 
(A-R, B-P, C-Q) N (A- 

m&stm&znmu tvfo. o&khi 

[0 0 4 4] H5lc£CTs Xfy^SI?, & 

gft«Mi?2&*ft«MiA £ft«j£iB fcfcE uagifrSfrft 

wrr*. HiawirftL^ictts Eistoxp-Kjt 

to HiaWP*at#(*s Xx-yXS2lcjti>\ Xx 
-yXS 27\ m*ASt>^*B(7)aP.A^A^A^ 

*!pjBfr3o m^As^B^a^iSi^s^c 

«U Xx-yXS3K£^T\ ^X^l/-? 1 ;/! <^j;gU{iI£ 
S 6 IcJtfc. 7 7\ #S * A £ B (7)a 
T\ O^J.X^(7)^(7)^^OO^T+t^^-5 l >1 (OS 

7.x -y XS 6 tcM^ £ltf«£rj« £ »J t>**l^S 
7\ mSA^mSBte-ifcLfc^iJIrU PifiJ-XT 

[0 0 4 5] 06tt % HSODfflSTPftfffi^tiS-y-^/U 
-9 1 >10«ia*^f7P-9 1 + -f»?S«o +tX/l/- 

Bfb. %»D<Dmmm&<Dmi&mi : ¥-fr5, toy 

1 0 7\ #^A^m*B(73MfS^*<73f»B-*lR) 

imst%fr^ft*w£t%o m^Lr^m^iat, x 

f7 7"S1 4lc£l/»T, »jS*0jStr*„ Xt7 7"S 
1 0 7\ WffilBSffYESOW^CfcJ:, Xf7XS 1 1 

frg^«T?o xt7 7"s i i t\ aa*\^Ls 

I'^lctts Xx-yXS1 3T\ f#j££0. 5*i:-r 

« 0 xr-yysi if\ mmm^t^mmtitcm 

^[cli, Xr-y^S 1 2T\ IMrtrljSfcT*. L 
T. CO^R^jgytttLTX^y^SI 5T\ HI5<7) 

[0 0 4 6] EET» S MMWSteL&lNi^Es 

o. sjstLTi^ctts wttoam^s mSOtctb 
ffiS<fc£|p]#-gcLT£ ( A asoawms* 



B, C, X^flNftH0!>O%M««P % Ck Ri-r«i:, 
P, B-R, C-Q) 
Ck B-R, C-P) 
R, B-Ck C-P) 

[0 0 4 7] H7l±. H5©«lS-pnftftii*ft«tl-^;U 
-5 1 >2(05flS^1-7P-5 1 ^-hr$«o $*\ X 
1 6[ci50NT. ft^A£ft«MiB®()3fcKtt 

tfffi*n«) ©na^b-i* mmzmit) 

0#P§S<Offl^btf ft^tvftlH 1 ~H n 
i«„ 3Wc, Xt77"S1 7T\ O^K^Wffi^to 
■fefH i ft— 3Biy±H*a. -?" LT, Xx-yXS 1 8[cis 
D = 0<!;LT, g]6W?>-f >1 ^olll 
j££JiaiT*o Xx-yXSI 9 7\ -r^Tona^fo-e 
Kit LTIt*£ L/cfr£«£ U ttJI^-r^TOti*^ 
fo-£lco^TlKfooTl"&l"Ji£l«:l± % Xx-yXS1 7 

icjt/^-pfflsftiiyjg-ro x^-yxsi 9i\ t^to 

03JuK«©ffl*#to-a:lco^Tttll3ti 5 »to-3fti:!pJBf# 
ftfc«#lcl± % Xx-yXS 2 0Kjt^ ItffltfftfeWR 
®03WHIfl!>ffilE»T*f«SS i (Orts 
fctf)£f#,£S<tLT, Xx'yXS2 1T\ 5gyfilS*t) 

[0 0 4 8] B50D»l(lDXfy^S1lL6^ 

r»«L/-dt(7)5asft^t7P-5 i ^-hi ; 'S«o 05 

©XT -y XS 1 T\ Kttj£A B tm i:WIT»ft 

^ctfiJB^L/cJf^cti, g]8(7)X7-yXS 2 2lE«fco 
Xx-yXS2 2r(i, It^AtmSBCrjrt, SS^«!l 

«t)s Pffltift^T^o Xx-yXS 2 3[ci3^ 

)W1-5^#*S 1 ftmtUT^o Xx-yXS 2 4 ICS 

l^T^ 0 SfeflDPMIlE^TBI 7 (rj+rX/U-^V 2 ftffl^ 
^^#*ftmtU U Xf-yXS 2 3 7?«a65ftfe#jiaicfll 
»T^o Xt7XS2 5 7\ #iSt*A<!:m*B(rj^ 
1fffl©*»ft7clcR-r o Xx-yXS 2 6[ci3^ 

T\ ^»jSAi:^«j5iB©rt, ^*JiJ(7)^#a*(7)* 
©*»ft-^r^±tf«o -?" LI, Xx-yXS 27lci5 
l^T. HeflD-y-xVU-^VIftffl^T, o^khux^© 
»»lcj!fr*»jiSftltHir*o XT7XS2 81: 
jSl^Ts IH7(rj+7X;l/-5 1 >2^ffl^T, O^KHSICO 
^m*ft»ttiU XT7XS 2 8©»jSilciPJtLT, 
#IH#jSiS2ft*«6«o XT7XS 2 9[Ci3^T, 
fiAiW B (0BHMim(0%ft«7c(cS U Xt -y X 
S 3 OlCfcl^T, ±E?*ttfeS 1 tS 2flD*#^** 
»ilSi:LTK3eU ll!5(rjXx-yXS6[c)lfeo 

[0 0 4 9] 0 9, 1 Oti. *«^©!|$«MiBB^*S© 
»2©SIWg!8ft^-rH7?S«. 09ft^46g«LT$ 
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(Dmmmm^t. minmrnmc. 

[0 0 5 0] mi^mS^^l^lc, H91CS 
tf3>ig#IH£l D7®Bfl££ N £^t££ffl^Tff 

0J-X±<7)Mi» iPf Metier*. 

[0051] n«s#s*j^-r«'it 

Bfl^LTV*©^ &gft«j*M)BH#£«\ -TSfclS, 

[0 0 5 2] >igf«Ui, ififlMt«^iST?©K«*a 
fcfi^T, aSft«£l D7li«T©n*ififlS^«^ifl| 

• OmftSli, ID 6, ID 9?**. 

• 1 *jfifiS1$tttjStt % ID 5, ID87S4, 

• 2*5fifiS1$flWSitt % I D 1 0 

[0053] cnecD'iffg^ttic, §tssu?©m^ 

• I D 9fl>ft«jSW\ fflS : SNfoSu gffl : (10 0, 
15 0), Sir] : fefcse?**. 

• I D 1 0<D*m£tt, fflSi : StffoSu gffl : (9 0, 
180),^: ±jB»5T?»*. 

[0054] mmm&(Dm*izttLTW&&m-£itfi 
set?. ag^«jS©BB#*ff5o $<r, o*ifii»ft 
aw50Ba^*ffa 0 o«§fm£«, 01 o?fcm« 

£1 D3, D6?««. BSffi«£A*J»*Wc 

1. (H9®1$m£l D6£H1 0©!|$«j£U D3£!H 
, »0\ (0 9 ©!|$«Mi I D 9 t 0 1 0 I 

D 6 £,bs^) 

2. m9<Dim& I D6i:01 0(7)#^* I D6£P,s 

^) , atf , (0 9 ®ft«Mi 1 d 9 1 0 1 0 i 

D 3 

[0 0 5 5] fmfcnZGBmmtUcWT. BB^fcfj 



LT* !B^»ja*tt-JtU ^<7)**<k 
[0 0 5 6] >ig#a**\BS^^^^aMi, mi (7) 

T*. 

[00 5 7] S2©5lfiteS«-PHu C©<fcaicK«*» 

n£H« (ififiS) m^^Bf^li, 
^«Mti:*iJBf*ftfc«#H, ^© n£ttfft4)Kfft|f|£tt 

[o o 5 8] 0 1 ni, *it8R£*z>s i ztumuom 

7DgBrs«o HftEtrasi oa, w»im<poymm 
fflPgiii©ji!iSiii«*=ffliiSiiiittH«iE««r*aiT» 
«o $/-cHft»flKbffii ut, -mtitikmmmtp 

j£i©m©1$»j£1tffl (ffifls ffl^l, 75[r]) ^«ttiT5 
SlrSU, 1#lftjia©*iRil±E1 

m Wit LTieit-f3o Wg|ittfSIB'lSP2 0li, 1^46 

[0 0 5 9] JXT, B^#IH^iioT, §&P^I¥ffltcK 
B^T^o 01 2li, 01 1 <7)Sl<7)»ft#|llI£^-f 7P 

sr. ft*u*+*i 3-?%mm± 

ftBftUs H^IBHSPI 0lcE«*ft«o iS«-WkBP 

1 2t±, ^mmmm^-iBitL u^yys a 1 ) , 

BtjaiftESBPI 0[c|B'ti*ti:5o HttHMKbffil 1 

«6l£|B«ftJQarS. IMWbtfftfeiBttHfttt. BtfiS 
«IB«BP1 OlcE«*ft«o ffitt*i&«tiiBP 1 4li, ^ 
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[0 0 6 0] m^tttuspi si*, nmtnoxtcmm 

tZ „ ±Hftfl|81*ilttiffi1 714, III 

5) o 

[006 1] *gft*flt8UBffi«S1 814, lR**;h.fcffitt* 

«fiu s-tisiswr* Ury^s4 6) 0 mm 

[0 0 6 2] *gttBB#8|S1 914, £/S*;h.fcffitttilffl 

icmzaxm&aynttfT act?, • 

[0 0 6 3] BL<BH£#«I£KET*. ttT, ait* 

r, mm, msL*<b$:B.&ttzmiimzKZo f& 

lc, ££©1S«j5*1Sj£U:1X*C£-^ tta<73fflII4^ 
[0 0 6 4] ^©ftS^U:^T±lBft«j£BB 

[0 0 6 5] 

X^-y72 

-fflm^71iSi^«U 7.x -y 71 
[0 0 6 6] Xx-y73 

%tmfet%o x^-y^uc^y, Atoms 

[0 0 6 7] ±E0>#J8?s t^T^m-S^O^T, 



[0068] -?- LT, Xt77S487\ Bfl^BSfcS 

[0 0 6 9] as^«M[©Bii«fliffl*ji5a*-r3©icjfe/£ 

^*PMIfl!>l!l©»l|i±lcffilt*<fc5lE % *f(ST31BI 

[0070] si 3ti, «as (&i?tttt«) ofio 

[00 7 1] 01 3<D£g£tt£& J-XTOJ: ?&H« 

• 1ES1$»j£l D1 21C^<)bI^? 0 

• - 1 ^ftffiU. fi*l#St* I D 1 3 IC^ibll^ 

So 

[0072] 0 1 5 x-^waottswfio^-ro 

01 5^-TctaiC, >±gm* I D 1 1 [C^LT, ffi 
[0 0 7 3] >iam4©Bs^li, Si ©SIJKKJBi:^ 

» LTm^ffa <h c 5 ?s« 0 
[0074] msm&wmsit. *<om7iaxm& 

D 1 2*BB^ - T«*I^ I D 1 2[CO^TP.s^ 



(10) 



ftBB 2001-118065 



[0 0 7 5] *<Mto)ms&mt> miommzmts. 
<^ra§o 01 3*aaifc si 4^ 

r^o si 3?(i, i di Mmmtt&Vs 

1 1 4 I D 5 ®ft«Mi-PS3 £ t 0 1 

3<M 4*ft**tfC»LT, &gft«£©fli2©n:fcK 

I D 1 1 <t I D 50D*tlf ftfr6*HftJ:T?lt.jfiI.^ 
Ilc?faT5Mm^^ aSft«£ I D 1 1 t I D 

5t*, Mt$&£ lt8-3o 01 3, i 4©a#, >±a 

!|$«Mi*iioTK«*iRil«:SBii:g|LNftB«i:K«i:© 

[0 0 7 6] ^LT, O&KttlcttoTl^* I D9 (0 
13) £ I D2 (114) ffltl, «gL *|^l*BB# 

2&MU • • -£HH#LT^<o 

[0077] c © £ a ^ &mmj5i*m v t m-szfi 

y, JUtffMflt&ifihEVs £>?bHcmikLT*>, m 
[0 0 7 8] C©S3©*Jj^«©ffi«HS#*5£fcJ\ ffi 

ffat^ajsjjwtt, m i ©*JBB«©ffls#*i£*© 

©«&« £ ft icffl ^« c £ j: y , £ y «]1©s^bh 
^ffae:i:fl«ffl*«o £Kffl^#J£fS4©i|]Mg 
TMBW1T*. 

[0 0 7 9] *SE®!|$«£{K#*5£©£4©* 
JBBt8U:-3l/»TBMIlf «„ S4©SUKKfi»cfi^Ttt, 
ififiMS«Mi©«S#£ji LTt IE L < !|$«uSBB#3B«Ui* 

[0080] mm»*m&x**i--emfrtzm. s. 

*©««*>, ff E©M ?ft«Mi©«S Sffc-f 5 « £tf 

[008 1] S4©«fi?lt ttftfrDWUMEi 
LT^, IE L < imiSmStti oZt tfffl*«. 

m 4 ©hmb« , m i ©men <h m 3 ©nwg£ 



[0 0 8 2] ^ n^li[:ofj:ibI^5m^ 

scticr*. 01 61*. ¥fm&(Dmmtj<mmLfcm-£ 
©S4©siag^jBiiE^TKwr«ia?s«o 
[0 0 8 3] ft«Mi©«g©£»i, 01 etoTxTcta 

ic % 01 6 (a) T^£^8LT^fcKtt#H©Ktt 
L fc »J -T 5 C <t Tfi C 3. 53*£j^fi««BjStcXM-r 

[0 0 8 4] «BjS<WMSjSlcSfbLft«^±, «fiMi£JB 

[0 0 8 5] fctlfc£©agtf£ji-r*i:, «9xtf. 01 
6 (b) Z\ OfeWft*^^:^?, 116 

(a) 03WSJBII^«M[fiS|Sft*«fc3lES*o $ 

fc, 016 (a) ©1&±BII^tl^tf^fc^Lfc 

016 (b) ©ctaici^iygi^^^iiti 
^±r±w^^tisym^^^^ y, gyas#m 

Loose] -rsb^ ±n«#^i:syii«#m^ 

fflSfl«S«:*«:5s ^«jl5©3BI^iBCoTSy, 

Z. oT&IE L < #S![*PS^r^ 5 J: 5 [c&3 0 
[0 0 8 7] 0 1 7 ^WjSiWaSODSjIOgiJOfiO* 
iSLfeBI?**. 017 (a) ic^T^atc, O^iiJBI 

*\ 01 7 (b) ©*5l«:»©|*«lca3tLfe«^** 

It, ^(DmSKW®&(Dimtl5fo3-%LLT3SV, ffl 

^^is^«<!:o^als^*^^#5n5o am • • as® 

[0 0 8 8] 116, 11 7©cta[c, m^©SM^ 

w*tt&msi£ibi£it&&to y ^'t^o ^[ci i 
3. ii 4*mmLTW&£*Mizi5m(Dmz*to n 

3 (4, ^»BSLTS«ffiiR CffiBMft) , 01 414, 

[0 0 8 9] 11 8©^— 5f«Jt©fi9lc^#ft«<fca 
lc N >±g#^ I D 1 1 l^T5?-?(t I D 1 1 * 

©^©©ea, aa. *^©{-te(c, n 3<Dms&LT<D 
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• 0'kmn£(D3iMm¥fWi£M i d i o, §nM$mm£te 

I D9?S«. 

• 1 *K»©±K«1$«Mitt I D 9, WHfftitt£(i I 
D 1 2 

D 8 7S5S 0 

• - 1 *»«©±i8«R!i$«Mitt i d 1 2 S wmimm. 

14 I D 1 3 

• - 2&ffl|ft©±Hffi!|$»£ I D 1 3 N Blll8ffi£tt£ I 
D 1 2 7S5S= 

[0 0 9 0] [^W»C. 01 4©agft«£l D514, JJ( 

• 0XW»<D2.mfflSL&i* I D 3, IMfm£[4 I 
D 2 7$5S 0 

• i *K»©iB8«ft«^in i d 2, smmwmM I 
D4?*a. 

D 2 7**0 

• - 1 mm^mm'&mttt u iMfmste i 

D4 7S5S, 

[009 1] $*\ 0*»«l«:r3iNTififiM«M[©!B$ 

£*t? 0 sn©*jBB«k atf, m3(7)iiffi^iit^i 
©£>£7\ 3Lmmb*m±. &o\ wm$mtm± 

T W$*fr a o C C 714, 0 1 3 (73 0 *ifffi&ft«£ I D 
1 O<h01 4©0^m^l D3£BS£L, HI 3 
(7) 0 I D 9 £ 0 1 4 (73 0 

«W5 I D2*{K#*3„ £©«£, 0*ttWcoiT 
14, ill^f&SIItt, gW£#f£t5II]±tf^tvFti, 
BB^-Brr S ©7\ 0 %Bftlc ^ T©BB#S^tt«7 

mmom^mmt 2 

[0 0 9 2]^c, 1*K«lc^TBB#*ff5o 1* 

E±©Bfl££f55 0 CCW, 0 1 3©±BHSft«£l 
d 9 i 0 1 4 ©±B8flH$abS I D 2 , 0 1 3 ©IWSft 
«Mi I D 1 2 £IS 1 4©HllSffi&tt£ I D 4£BS#* 
«o 01 3(7)±1«#^J D9£01 4(7)±^fSf#S! 
£ I D 2©Bfl£?Hu ft«Mi©ffil • SlRlfcfc^TU' 
S6\ HtfSSoT^?. ffiol, 1$«Mi©£a#jB 
EofcEfcjfWHNB. ffi^L 1 ft^Hfltttttj&DIte 
»j££0. 5 01 3©HHftft8t£l D 1 2 

£01 4©HHftft»Mii D4©im0i:<, 89? 

T^*„ ffi^L 1«IJBMMHUI®IS$fij£t)0. 5 
,£<h?S= i^3is i$K»aBH£f§£(iijit£& 

So 

[0 0 9 3] 2*K«lco^TBB^*ff a o 0 1 3 
714, 2*K«©±l8«!|$«Mitt I D9, HHftftttMi 



14, ID8?6»A 01 4 7-14, 2%KM©±Hffift» 
£tt I D 1 735 IU ■IHfMHRjSH: I D27SI. 
7, ±Hfftttt£^±©!££& Bfl^-SLftlA, EG 
< fflB8iB4$«Mil5l±©Bfl£fcBfl£-a L ftl\ 3Wc6« 

&<D%.M&mz?rc£fo%.t%o ±wtf& 

[0 0 9 4] 01 3©2*K»0±l8«!|$«Mi I D9<h 
01 4©2*18Clffl«ia,5 I D 2©Bfl££f55o 

1 3 (7) 2 &fttt©±Bf|^tl^lcg8-f *Bfl£»j££ 0 . 

[0095] hi:< % 01 3<o2^mm9\mmm^ 

I D 8 £01 4© 2&fttt©±S8ft!|$«j£ I D 1 ©Bfl# 

7£U, IK/£lttfSSoT^5CT, m£©£«tf 
MMcfic-aTt^ctjtWIB?**. fi£^>7, 013 

o)2^mmmmimm£Amt%m-£m&zo. 5 * 

£T3o tt&T*ts 23J5K»©{R^#i[l±li[lcft 

s, 

[0 0 9 6] J-XT, fi®*»©tt*lE"30NTt)llli:<fc5 

§Pi^(75ps^^^it^ u *©£ttf#,6#m£©fii£ 

[0 0 9 7] «lc, *5ffiflM«WSBB$*a©ll5©* 

m&mc^TtmtZo msammmt. mi~m 

4©HSfcff;lK©ffi3§7$5So tftfo^ JSl~Jg4©H 

So 

[0098] msnmmumt. a a l 

*»*W»t* C <t 7\ aSffitti ATDffittlHTag^ 

So 

[0099] 01 9(4, %mm&(Dmmtj<mmLtcm 

So 

[0 10 0] filJAHf, 01 9©«fcaic, 4S*7S5^fc>± 

^KIMIOlcajfrsi:, ^£71 
Sofet>0)fl«0»KttlcSb«„ f^«[c#x.S<!:, IE© 

BWftjSfl*- 1 ^fflO<3DK«lcjK«-r« <h - 1 &®Ktt? 

as o fe t, ©tf 0 *pm»ic ft a ft ^ *©*»fl«-o r o 

[0101] 5M^3fWaUllEafkLfe«^t»±Ei:iai 
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[0 10 2] 

a i /c w-t , ^ uasoa S ^ C*)£ 

[0 103] Xx-yX2 

[0 10 4] Xx-yX3 
±13 2 "3©BB^»jS©rts **^*£*©agft«j£M) 

©a g ^^nas^ss * ic t s b s 

[0 10 5] W±3B»S»fr*<fcaiCs H8©7P-f- + 

- h t»ke Lfciaat*. ±e* 4<Dxmm*n i ©n 
JBBiiicii*^t)-&TfTat)©?a5*. E2o~m24 

[0 10 6] H2 0tt % ^'TVODffla^f 7P-? + 
Sl/^lctt, H2 30D«lSlcJlt>o 1$«j£iA£BffE 

iaw?a5««^ic(±. x^yxs 5 1 [cm^T\ im 

SlCte, Xt77S5 2(cIA,T:\ 0£ 

« 0 ■?" LI, ^T®3fca©KttU:^TiH]*?*fc 
5, X^-yXS 5 51CJ1C 

[0 10 7] Xx-yXS 5 1 ?\ ft«£A £fflR£ B<7) 
«S#^?S^£*yffi*ftfc^u:W:, x^-yXS 5 

1 O^tolffiaiU X^-yXS5 4K;!3 

[0 10 8] X5F-yXS 5 5T»(±. ^I+f#*tf ifl<fc ( J 
^tl^SfrTOfU ■*<fcyt>*#lNH*fctts X^ 
-yXS 5 6lcfe^Ts ^MWIAt^MWIBtt-aLfei: 
WKU X^-yXS557\ HW»KT?*«i:W»f*n 

BtL Ur-yyS5 7) , fflSfcHSTt*., 

[0109] H2i, 2 2ii, y-7j\,-?y] o(omm 



t\ i#j££tS3rr*£as£ "o" icioiBft-r«o * 

X^-yXS5 97\ ft«j£A£!ft«MiBfl!>D3fc±g8 

8tT*«$lEl** X^-yXS6 2tCi5^T. #^A<h 

WWT*. X5P-yXS 6 2©!RIBffl«Y E SOJI^cli, 
X^-yXS 6 4fcj5l/»T* f§j£S *-jSiPJt LT0 2 2 
(DX5^yXS 6 5lcitCJo X^-y XS 6 2 IciJ^T, M 

m»-^.Lr^tmmntcm^z^ x^-yxs 6 3 

icfcl^T, fMifcO. 5^JP»LTXx-yXS6 5[cil 
[0 110] Xx-yXS 5 9[CJ30NT. &Sa,£A£B© 

DX.a)£.mmm&<mw • ifriRiff-aLsu^ic 

tt, X^yXS6 0KjtA,T\ £tt£A4)±Hfftttt£ 
i^*B©IiJ^#^a)ei • £fitf[H#-r* (- 
ST*) frSfr£*iJWTl)-3o -aLSl^lctt, 02 
2©Xt77S 6 5 tcMtTo X^yXS 6 OKSl^Ts 

ten • :&fa#-a**£¥Jffi*ftfc«#ici±. x^-yx 

S 6 1 icfiLNTs tt^A®±Hflft^£tttt£B4> 

Hiaraictts 02 2a)xx-yxs6 5[cjitj= aa# 

Htrftt^WBfftfnftJi^lc^ Xx-yXS6 3[CjI 

a,-c\ 0 . 5 mm tzm 2 2 rox^ -y xs 6 5 

[0 1 1 1] X7^yXS6 5lc£5^-ni, HmjUAtft 

frzmmzo tm-Xfaft-Rtzm-sictt, x^-y 

XS 6 8 [CtsO^T, KttjK A «t B © D %BIBB^ 

^Jf^lcti, x^-yXS7 0[cfcONT, «M 1 j£AISV 
LT, Xf7yS7 1l:Ifc" 0 X^-yXS6 8lCi5^ 
I, fflSfl^-aLft^ll^lctt, X^-yXS 6 9[ci3^ 
I, 0. 5j£»j££iJ0llLT. Xf7 7"S7 1 CItr 0 
[0 112] Xx-yXS6 57\ 1$«MiA <h#a* B© 

feJU^lctt, Xx-yXS6 6lC^7:\ #^*A(7)IiJ^ 

■TS^S^fiJBft^o -aLSU^lcli, X^-yX 
S 7 1 ICJIC. -ST*»^lEtt» X^-y XS 6 7 (c£ 
L^T, A 0)10 BS«M$»Mi <t !|$«Mi B © ± 
*©»tfJtS:*fr5fr3tM>»f*fta. X^-yXS 6 7 
icfi^T* nWRMi^lt, X^-yXS6 9[ci3 

Go X^-yXS6 7[ci3^T, fflS^I^I C^lCti, X 
T77S7 1 icjtfco X^-yXS 7 1 THi, J-X±©saa 

[0 1 1 3] H2 3(4. +tX;U-?>1 lOfflS^f 



(13) 



&H 2001-118065 



mztizt. XT7/S7 2ictsvz> ftWuHAtum 

jSB©o*K« (3*; c®J|^ 1S*S*«MfibS?S 
«) ©ffi^fotf (fi«£«lt) *5U#-T* (H 1 ~H 
n) o Xx'y^S7 3lCi3^Ts 0 $KM0)ieft^:b-g 
H i £-oSXy±tf* 0 -?" LTn X^-y^S7 4lci5^ 
T, 0*K«©li^b-liH i ic^StiaKISWDlilcO 

D = 0tLTy-7l\s-?y\ 0£fflL^T, 
HttJU ^©^I+^Sas i IcftA-TSo X^y 
XS 7 5(cfc%NTs r^TfiDfi^to-eicWLTttJIL 

©Hi*^t)-lilc-3l , >Tt)ttJt*tTao XT7 7S 7 51C 

?JBf#ftfe«$lE(*s X^yXS7 6lcjt/L,T\ ftft® 

fI&£fc^C&LTid<&Sftfcf#£S i ©ft 

*SS <t LTRSU XT77S7 7 T\ £UfiI£f#£ 

[0 114] H2 4tt % H2 04>;i7>y7S5 0lc£^ 

xy7S79lEfiLv^ 0*?ft^PMIlcBLTs 
IU-?>1 OZfe^T, f#£S 1 £*#>3» Mlc> X5 1 
y7S8 0lEfil/>Z\ O^CttHlcMLT-y-^/U-^V 
1 1 *JB^TfMrtr*i&, S 1 ldin*T\ f»j£W)#ftS 

1 **a&* 0 

[0 115] XT77S 8 1 iCfit^Ts MbKA 

t««WS[B©BMHlHB©*R*7clcSU Xfy7S8 

[0 116] -?- LI, XT77S8 3lCi5^Ts O&T 

^UttiT^o Sic, X^-yXS8 4lc;jbVT. 0*©K 
ttlco^T, +t7;l/-?>1 1 £ffll^Tf#,££It»U 
ftU:#fcfc»j£iS2U:SnJ«-* 0 LI, X5P'yXS8 

IU X^-yXS8 6[ci3^T, ft£S 1 <fcS2©l,v** 

-yXS 5 5CI?i 0 

[0 1 17] H25atfH26tt, »«fiB^*WWf« 

-o©!|$«Mi©ffifll8«*ibR LT, mSWBB^^ff 

«®*£BSffitt£ A7Jffi«7*iti& USteLTV*. * 
©IBS, ^miittrtWi, <fc<(MfeK««ai:SoT^ 



[0 118] JUT. BL<Ki«. -o©ffitt*BB^ 

i7-ti±, aaffiiRic&Biibsr, -at 
[0119] fteA§AX7-^*r««^m^ 

Bm-C\ 2*©n*K«H*{!B^Lfc«^ 

[0120] y^chstfSs si:it«©«$T»(*» 

(*» — 3flM«»jSi^ia^t*tO^Ci:tt % *OiiBffli 

2 6(i, C©Ci:*«aWlC/^LT^*) 

ftoT. ±IB©fiASAX7-*M]{6iJ1-*lcli, P.s^- 

[0 1 2 1] 0 27 SI6©*J8^J8T*S«, 

ssiw ic Ba#-a l t ^« ^ a fr*w<a saa© 7 □ 

-ft-hTS^ 02 7(TJ7P-5 1 ^-hTli, 2il 

,£<rj£ftjb\ -Sfe!pJSBBfil*±lHl o T ^« j? 

3 ^BBt * C t ?fr o T^«. BB^JSO^S^ 

[0 1 2 2] *f» X^-yXS9 0[ci3^T, "T^T© 

^MwacH^wjiafttHfra. *ic x^-yxs9i 
t\ Ba^Lfci$«Mw>5 5, -^[c>igLTSaa^ffa 

fettle, — ^(7)m^SS?t5o X^-yXS9 2[ci3 

icjaaiLfetaXDS (n : nliiES) ^P^*o *IC» 
XT7 7S9 3 T\ Ps^tcjS* L^BHMSMMO a 

mz^(DM\mm&m^\zmi^tc$><D<Dm (m : m 

\$1EW) m^Zo -?" LI, Xx-yXS9 4[ci3^T, 
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3= #UxJi\ (1+0. 1 n + 0. 2m) {St« 0 Xx 
y 9 5 m. T"CTfl>1«WSlEtt LTI+ft LfcfrS 

^WBfrSo ■T'<T©it»ai«:«r*itJt3t«itooT 

fcil^lcWu Xx-y7S9 6lCi3^T> ?^T<7)im£ 
®Bfl£»j££ft*U X5P-y7S9 7K;foW, 

ffiiRtt ^fe L tc £ mm % o * #H<1 J-XT ?«o 

[oi 23] m2 8te. m7(omMBmzmwT%m-? 
^mmm-^smmt. mi smut ^, 

i) 

S«liJT3) . 
2) 

•ifitHWWSBtt, • • • 

[0 12 4] ififim«j£W)BS#fcJ\ Cti5©B8ffi1f«* 
fc£W&f*„ agmSro-S^-iWi, — §&L/ci£ 

[0 12 5] S7©WKJ8?^ H2 8?3?#ft«jS 
ffi £ 4 $ ft* lc $ « fm£<Tj«£5t 

KLTl^SEfcfctt*. -5 let Si:, 

a, mm*m. im&wmt. mtcDMB • m&ictt 

L*£?S* #6, Bfl##££ LTff x« <fc o lc 

<fc*ffitfc®£j&te*f Li, ie l < <fc o ica 

[0 12 6] *SMBKBlcfi^T, >M£m6<h 



[0 12 7] HI 2 9 ti. S3~S7©SIJKKJI6*SI31-r 

*SM©«fii^py^ia*/T.-riii?s«o eeue 
is^r, eii i tmm&£mMmvmm%*tt 

[0 12 8] H2 9 0fl|j8U:i5^Tfclu 01 1 4)ftJ$tC 
t07i» «gfc«b££j8»3 0m*Sft*£gU:, ±18 
«M«ttttJW#£ • 9JSftflraittttt»3 1 
U , *it*BB#W 1 9 a li, Jg 3 ~M 6 <DWmt&T*Wi 

Lfc{»#*a*5iis-r*o fi*im^js&P3 oi*, a 

Hj*ftfc^£©titfflfrs, mmm&ttm*. s 
fc, ± • gM&tf attain 1 ii, tiiiit^iKiSft. a 

[0 1 2 9] HI 3 0 li. 0 2 9©g»7)B)< / F#|lLI^r 
7P-ft-hH5o S*\ ^lsU*-V+1 3 7^1 

ffiiRH«*si»-r* u?-y7si i o) 0 a®#nft 

^ffiittBftl*, BHMEWW1 0 icfB'tll* ft3 0 H§i= 

ikum 2H\ *mmscmm*-mtL u^y^si 

11), IStJWif B'fitSP 1 0lc|B'»*ti:«o iMSft 
gpi Hi, -^k*n/c^B^^b^^a)S^ 

nuwmmm i o iciBtt^ns, jgjs&^^^tu&p i 4 

Hit* Ufy^Sl 1 2) „ flNftifiiyoflttbStts tu 

[0 13 0] 4#»^ttitti»1 5(i. Mft*tlfc^H 
3) 0 !|$»j£1ff8tttt»1 6(i, m*eB<t«H® 
n Uf77S114) „ fi*l#Slt^jS&P3 0li, 

U^-yys 1 1 5) „ ± •IiJII«'lfEattigP3 1 li, 

iMAf* Utv7S 1 1 6) o 

[0131] ^naiB'tign sii, Joafc*ftfeffiiR* 

BSJittfllfflE«»2 0li, 1H6ttSI*ftfeffiiRfllffl* 
[0 13 2] ffiiRBB^BPI 9ali, 4«*ftfeffiiRfllffl 

5 Uj'y^sii8)„ m-sttm. mmmLtcm 

3 ~m 7 (ommmmzmitZo 

[0133] Bs^tiTi^»ttiim«m«t as 
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W&cttetts Ml 2?WI3Lfc<fc3te, $*\ BM 

[0134] -?- li, cco'ikiommii, m3~m7(om 

[0 13 5] -?- LT, 7.^-y^S 1 1 9T\ !K#|gS£ 
a^LT«lS*»7-r«o 0 3 Hi, iSMBKJSfc^P 

[0 13 6] ±2ELfcHMJ«(7)SaS[i, JUBavea. 
5 1 ±7?Brf^-r*^P^AT?*3[ifl 5 prtlT?S*o 
3lffl=lVtfi-^5 1 ^ CPLUOlcMX 
4 1 *^LT«K*ftfe«fflIfl!>fflS7 f -*3aiilc<fc-3 
THU#n«o ROM4 2ldi, B I OS 

s»*Rii6iEr«. snffl3>if a-* 5 1 «mus$* 

fflBlfcLTfleffltaW^leMu R0M4 21;:7p-?5 

i***M*r* cticfcy, cpu4oic*fT*-&*<fca 

lcLTt>Al\ Affi^SSSOli, 51?g, +-<R-K, 

*&ictt, \wmm:wmz>7,* ^i-ifamtm. 

[0 13 7] ilS, SR7p7^H\ /\-KfVX^ 
6^ffllB«S«4 7 IcIBSSfU iBBlciSUTC P U 4 
OOffl^lciy, RAM4 3lcSM#tlTs CPU 40 

-ytf-xVXO^CD-ROM, D V D^©RlfflSIB^j« 
f*4 9[cfEI|LT&-SiItMi&<!:U f&SfcJSBUT, IB 
«^!*K^I5 t JgB4 8[cK^^5^T, R A M 4 3 [c 

mmu cpu40[cnff^^«ii^ i b^tir$§o e 

7[C|B'1*^T, ftli, fB<lgM4 7fr5 7 1 P^A£ 
R A M 4 3 iCfi^&A/T'C P U 4 0 lcH?j£ #3 £ 

[0 13 8] $fe s ^B©<fcaic-TV*-*y hftif© 

>$-7i-X4 4^LT*7 h'7-045lcgg 

u 'ifsjf«#4 6 frzm&Juv^kikWyu- k 

LT*ff-r«Ci:t)Rrtl?S«o S^Ui, LANSif 
te£^T<fc<frfc;hT^*<fc3^ flHffig*4 6#L 

ifiiTi, t°p ?=y k*mmm 4 6 # 5 v 
□-K-r*Efcft<cpu40fc*fTtf-e*EfcfcRrii 

?S«o Sfes }g$fl:iT§7-^^i!iIif4 6(c 



[0 13 9] $fc, Atti^SB5 0 (ftlcWu JgftfcHft 

micEflU ^©^SQSlco^Tli, ^ifetcfgtfSti 
fd/U8PVt:°a-*5 1 7H§LTff3«fc3S->X7 1 A 

1. SM#Lfc*1®ffitti:. *a&BS;!r*iT^3SS2® 

^zimtofmtmtmm. mm 2 oymsucts^ 

agio 

2. tuiB#^icgiT^'H$gti, s^^icsyyars 

T*Ct«#«tt*1 lc|B«©»l. 

3 . mm^ttikoiwm&frzmmmmw&vmo 

Tt^*IWISTW>IWI*»3B«H8tU fro, RfflBOft 

tm&ttztw&tzztzimttz i iciBKrog 

Mo 

4. tulBmi <tSI2©Jittlcj!fLTs tulBJlHrom* 

U KBa#*fft©^«jS^ 5KJB H©ft«Mi#«o Tl N 
* l*» S IH ic S * ft«©*»SR{S^*fft©!|$«Mi 

t mm h©^»js <t «s-k*i^ ictt« Lfcfi «t *^-a l 

5. lulBmi tSg2 0)ffiiROlulBJBH©!|$«Mi©ffifl- 

Rmi tm2(»mi(omw®^Kik(Dwm.(ow®k 
mm-^tcm%.?z>zt*tmt.?z> i icibk© 

6. luKSl ££2©ffi»E33l,vc. lulBBB^ft©^ 

SCi^tT? 1 [cfBKOgBo 

7. lulBSl iS2©ffiiRlc£^T, !3IBJBHamtKj£ 

(Dim. %.zfi5faftmfe(DmmftT*-®.t%tj\ mmft 
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8. iufsin tnwDftmicss^T. BtoBm&tm.aM 

l^* Ktt £ iu Effil H®ft«Mi#«o T ^ « Ktt® 
^fc*-(iTBfl££ff 5 E 1 KE«<7)g 

Bo 

9. BfltLfclllOffilR^ ^a6BS*ftT^*S2© 
£^T, lulBSl £S2©^flM$«MiU:*fU ffiSft 

£tf tto TO^Ktt©. RBfl£tt*©ft«jii#tto Tl^ 

*«# wr a* m^ftMi<DW®£M^T^mm£ 

omm^iicit ltw LT^zmmcommm&zm^T 
BB#f * BB##a t . 3 c £ £ ? 3 sn. 
1 o. mim&w®mm?zmm. &mmmmz 

*£fcra3*Wr*C££ft*£T3 9U:E*D« 

1 1. MEis^itcmsfrSHuEHHaffi&ms 

<D«oT^*IWiSTTOIWI*WjM8tU flo* KJB 
tufSISl StfS20Dfflttlc^$tl«BB#*fftODl$« 

KEBOSII. 

1 2. tuESSl iS20DfflttODHuEJBH©fiS^«jS© 
ffiB • Mm • *[rKD'>^< ^^P/f^<73t5Hl*lT- 
ScLfcBf, RISl iS2 0DfflttODHuEBB#*fft©^aWS 
®ft«flR Rff-Bt Lfc£ W£? %Z£ £?%9\z 
E«<DSBo 

1 3. tuEMl iS2©ffl«lcfi^T, HuKBS#*fft© 

*s«Mw>ffii, atf, *iRifl«m£©BHF«g-p-srr« 

*\ fiH#ffWiBiODfi^-a-p** 

<!: ? 3 C <!: £#f£ <!: ? 3 9 icEKOSHo 

1 4. luEMl £S2©ffilRU:Sl,"»T, huEJBH©1ES 

*$«Mw>ffii, stttft s«ms©BH T-ssrt * *\ 
mmftrnzm-Sfctt. m-swmw&^-zk-e&z £t 

%Z£ £?Z9 ic EKO&B. 

1 5. mm*mmmt. tttzms&zmmnam 

lc8&LT*tm?Z Z£*W®k£t% 9 icEKTOSSc 
1 6. tulB«*l#^(D#^1f$S^«S#^©S^ 

io^ausoi^aiiwit-rsctswat-r*! sice 

1 7. tuEmi fcM2fl!>ffl|Mcj3l, , »T* luEBH^fcffc© 



1 8. SHtLfcSlOffitfci:. ^»BS*ftT^«S2 
iS^T, I3ES1 iS2©ffiiRO!|$«Milc*fU 

T, RfflH©^«M[3ti«ttoT^5K«fl«Wr«, RBB^ 

mm 2 ©ffilRlcJSLNT, BB#*ffc®ft«Mil«:*f LTW L 
T^*JBH©ft»M[*flll/>THB£U RSf1 OffitMcfi 

ES2©*ittlcJ$iNTs Ha#tt*®ft«jSl«:*fL 
TW LT^*fflH©fiS^«M[*ffl^T{!B$-r * C £ K 

fits *m7L%z£**$m£T%giWo 

1 9. luEBB^iiro^iftit^tefiatfSiRiicBiL, m 

1 t«2flMt«TI?r£©ttHrt-PHSr*^ ASftA 
T*1 8lcEK«»Ho 

2 0. IttBJSBOttttjSU tuE«Jim^*Mfi 

■atfSiRiicH u mi t*2©ffltt?i?f£oiSHrtT» 

R^*ci:*!m»i:t*l 8lcEK©«l. 

2 1 . mi <tSI2©Jitt©luEJBH©^«jl5, atf, 

a<fr*2oicEtt©sBo 

2 2. iuEBH#*fft©^»jS©luES 1 <tm2(7)^$i[c 

a£icoi,NT*S£ i:fcii^[c(i N -a®4 i:fc«[c 
^UTBs^s^roifffi^Sto^c^^a.hl-^i 8[C 

2 3. BlWLfeSIIODffllR^ ^«6BS*ftT^«S2 

i5o^^, ( a ) Rm i atfn 2 ojaRicfi^T, mstt 

Xtv7£, (b) RSl©ffittlc£UNT, RJ1H<7)# 

m?T^mm£<Dm®£®mm. mmicomm 

24. wMW^mmt^mmt, st^icuyar 
5 ftfc wsu? tBa$iwia>i«wiBi*W(B* # fcj&a* 

C £*W&£t% 2 3 lcEK©*S6o 
2 5 . iuEBfl^fcf fc®ft« jSfi* 5 luEJa H©^«Mi©K 



(17) 



&H 2001-118065 



m&<ffi&.iim&m&<DWB r-a l ise 

®ft^?£*£*iJ:rf *c££ft«£-f * 2 3KE« 

26. iSIBSl £S2®ffilRU:*fL?. tulEliH(Dtti!! 
j£®ft^ffl#ffi£®ttHF<g?-aU fro, ffismS 
*f ft® *S«Mifr 5 RJ1 H® o T ^ * K« S T? 

® ic $ « ptn<73*ifc £RBB^*f ft ® * t&mm<o 
a u Bas^*f«©i$«js^ 5 rh h® o t 

l^* KttS ?OIH K S3 Ktt® *»£KBH#*f ft® ft« 

*<hKJiHrom* t^is-KSiRiicfta Lfdafr-a l 

RJgl ££2©ffi«©KHH#ttft®ft«jii#l5l 
£TO£T * 2 3 KE 

«®£>£o 

2 7. fufEISl £SS2®ffitt®HuKHH®ft^®ffil 

fcB& KK1 ££2®ffitt®HuKBH#ttft®ft«£®ft 
«tt $Bfr~a Lfc fcffl£T« C tZW&tt* 2 3 lc|B 
«®£>£o 

2 8. IJIEII1 t«2©Jt«lcfi^Ts ffillBIR^ttft® 

*\ ra#jia«ireic& »£MiiM>ffi^-a?** 

tTZZt*&mtTZ2 3 lz EK® 7?;£o 

2 9. hSKSI £S2©ffi«U:fc^T\ tuEJlH®<HHt 

HS#flMffi©1Bl/*-a?**£T*C 
£*W&t.T% 2 3 £IB80>£& 

3 0. tuEmi <tffi20Dfflttlc£^T, iulBBH^fcfft© 
*S«j£i©«Sff MS RHS#*f ft©ft«£ff «o 

*aft*-iiTBa^*ff a c ££#fi££-f 3 2 3 icek® 

75;£o 

31. wmLtcnioymit. ^ttasartiTvssu 

icfi^T, (a) tuEMl £m2©ffilR©ft«j£U:*f 
U 3 y 7° £ , ( b ) RfS 1 & 

tfS 2 ©ffitfclcfcl/'T. BB£*fft©ft«jSi©JSIH©K1E 
S#f&£fr«o T^*Ktt®, Effl£*fft©ft«j£#« 

(c) KS1 ©ffitfcteiSl^T, RJlH®ffi*l#fil£frm 
o Tl^Kttjfftff RPS£ftft<7)m£frBo Tl N 

ffl£ttft©ft«MiU:*f LTW LTV*JBH©«Si$*S 

375;£o 

3 2. tuE«&m£KH?3ffi^ 

SO y S T 6 ftfc WSU? £ fiH^fttt£®fttt1lM«tt& 



5So 

3 3. iulE^»ft©ft^frSiulBJBH©^ft«Mi 
©KoT^*K«S7©K«*«fl«-aU fro, RJ1 

#s Suiss 1 atfm 2 ©juries* ;n*Bfl£*fft©!is« 

jS#0-©ft«ii?2&* <hWS1-3 c tZftWitTZ 3 
1 lcEtt©*So 

34. tuEmi tm2(Dimt(Dmmm(Dmmm^(D 
im • as • £fRi4yj>& < t *>-o#m£©f5Hrt 

&LfcB& RM1 £m2©ffit*©i5IBffl£ttft©ft«Mi 
©1$»titffltf-a Lfc <t c <t T* 3 1 

lcE«®£;£o 

3 5. iuEStl (tS2©ffi(Rlc£LNTs iulBHB£*fft© 

fr*Ei:*fc»i:-r*3 1 lcE«©75>£ 0 

3 6. lulBSl tS2©ffi(RlcJSLNTs SulEJBH©fi£ 

$«£©«*■* at* Tj^frmsrotSHrt T-a-r « *\ 

37. mmtmmsu. m&tzim&zm-sKoffiSi 

So 

3 s. luEffism^^mifffi^ffism^ws^ 

<h <Dtttt£4>ttffilM£ r * C t £#fi& t T 3 3 7 KE 
3 9. tuEMl <tSI2©JittlcfiUNTs lulBBa#W»© 

40. BlWL/cSliroJitt^ ^d&BS*!h.T^«S2 
i50^^, (a) I5IBS1 tS2©ffliRO!|$«Milc*fU 

ffifi^»js*4«f y ^ ( b ) mm i atfs 
to tl^ ttfliaaja Hrofiiim^frKo t km 

WII-^XT'yT'i:, (c) RSl©ffiiRlc£^T, 
RJ§ H (7)#St * # K o T ^ « K«fl«Wr RBB^*fft 
©1*«jl5^KoT^«K«i:©l8«i:l^li:i8«*, RH 

U , BUB^WIlflMSfWIOHR* W^r 3 X 5^ y 7° i: , 
^fix. 3 c <!: i: t % 15 ;So 

41. mm^tttk(DW&&mmjkzj : J5mzmu m 
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%l&Gm<DVm&& < 3 E £ £#^<!: 
-t3 4 0[cfB«©£;£o 

4 2. i5IBJBH©ft«MU Sfcfcfc, tulBfi*l#^*AM» 
fiatf*lRllc|8U Ml tS2©ffltt?RFfS©BHF«3T? 

-at BB^e*©fffiiii*ffi< 

ISTf * C tmnttZ 4 0 [cf3«©75>£o 
4 3. mi £S2®ffifc®iulBHH©ft«j£u »0\ £ 
Lfclfi^-li U^TBH^fcfi 1 5 C <t £1$ 
«£t3 4 2lclBtt©£S£o 

4 4 . iulBBfl£*rfc©ft« £<7)ful3m 1 £ IS 2 ©ffittlc 
i5tt*-a. tulBJl Hfflft«£©-a#KHH£*f 

«Miico^Ta»4 liftii^icii, -a©£ cfdsiauc 

JS UTBfl#l£S©ff E £ ZftWit t % 4 0 [z 
lE«©£>£o 

45. SMfLfc£l©ffitt£s : pa6afi*ftTLN3S2 

©ffitt*BB#u ffltt©-a • ^-a^ipjs-r**^* 

Wcfc^T, R£»(& (a) KSl&tf^dDffittlc 

HMOs RJB^UCftttjSitftto T^*Wllc«T* 
H«£S5tf#t3Xx (b) RgKDfflRKSl^ 

mm 2 (oumz&vT. mstintnftfflkiztiLTm l 

?L%Z.t*®mtt%. □>tfa-^K^UUpIt^lB 

46. SJSf LfcanODffittfcs ^46BS*tlT^«S2 

fflffi»(t*BH$u ffltt©-a • *-a£*U5&r«*5£ 

5»l«:Si3ii*-li«^P^A*IBSLfclES 
OttlciS^T, R*S£tt, (a) tufSfSl £S2©ffi|* 

(b) RSiat5S2©fflttlcfi^T, HS#*fft©ft« 

ft©ft«Miff «o T Un« Kttlcfcf t « d»I5tf# t « X 
T7^i, (c) RSl©ffl«lEfi^T, RJlH©ffi*l 

[c is un T, Bfl£*tfc®ft«Mtf c*f LTWLTV3JBH© 

47. sM#Lfcan®ffi«£, ^46^*nn^m2 

©ffi«£Bfl£U ffliRO-a • *-a#PJ£T**5££ 
uvea-* 7p ?5 A£fB§i LfcfSHag 

fttcfil^Ts R£»& (a) iulBSl £S2®ffi*M) 

( b ) Rm 1 Stf S 2 ©ffilRlc fit^L IB^ttiWHWi 
j£©JB H©«F*£ff Ko Tl^ Kttfttf JB H<7)«S#^ 



*imiE«r*w»*wir*^xy^i:s (c) mm 

j£fc»LTW LTV*JBH©ft«Mi£fl3^TBB£U R 
mi OffilRlcfiONT, RJBH©fi«!|$«Mifl«KoT^« 

is#-r « c t ic <t y , RfK#tt*©ft«Mi©-a£*y£ 
f5XT7^t, p>ti°a 

[0 14 0] 

[««!©»«] P§«7o£^Tl^m6©*-y h7 
Tfcs ^©fc#>, 

[an ««wa©*iRi©3ai*M«T«H?a5*. 
[02] ©hs©mi©p,s££ 

[03] *«w©ag^t»js©iii©«stegttois^* 

a*ttWt*IS (^-©2) ?«s„ 

[04] mi (Dm&mMfc3svzT-zmmitjjitm< 
[05] miro*Sfe^»iro5as^i-7P-5 i ^-h 

[06] Sl©*S6JB»©«l31^ , r7P-5 L + -h 
(*©2) 

[07] «1©5IJKgl8©iaiS^-r7P-5 L -v-h 

[08] mi(DmmBm(Dmm*jrsT7u-?*-{- 

[0 9 ] *8i|ll©ft«j5Ba££S©Jg 2 ©SIJKKJB^ 
T0 

[010] *«W©1*«MifiB^S©S2©SIJ|^«* 
/Ts"T0 (*fl!>2) ?«5„ 

[011] jitt{a#«©s i atf s 2 ©nsg^^nii 

•T*SfI©«t6^py^ia?S5o 
[01 2] 01 1<D$&.<DW)ft&mjrst7n-? + - 

[013] «ism* (isa^«M0 ©#ij^i-0 
©i) 

[014] Ifflfi [jHffiUO ©#IJ^1"0 
©2) T?S3„ 

[01 5] T-*«jfio*a«H!i*srBa?a5«. 
[0i6] m^©aa6^«Lfc^©m4©nasK 
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